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(54) POLISHING METHOD AND METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide technology for reducing unevenness of polishing 
speed due to the density of a pattern causing protrusions and recesses when a film 
having multilayer structure is planarized by polishing the protrusions and recesses. 
SOLUTION: Unevenness of polishing speed is reduced by providing openings positively 
in the surface of a film having a high pattern density being polished for planarization 
thus forming a planarized film having high in-plane uniformity regardless of the pattern 
density and the dimensions. A semiconductor device having a high degree of integration 
can be obtained using a uniform planarized film thus formed. 
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* * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polish approach characterized by grinding the film with which opening was formed in said 
film and said opening was formed in the approach of grinding the level difference of the film of a 
laminated structure to the field where the level difference of said film is low. 

[Claim 2] The polish approach characterized by grinding the film with which opening was formed only in 
the field where the level difference of said film is high, and said opening was formed in the approach of 
grinding the level difference of the film of a laminated structure to the field where the level difference of 
said film is low. 

[Claim 3] The polish approach characterized by grinding the film with which the wrap film was formed for 
the substrate level difference, opening was formed in said film front face, and said opening was formed. 
[Claim 4] It is the polish approach characterized by being the approach of grinding the film with which 
the wrap film was formed for the substrate level difference, opening was formed in said film front face, 
and said opening was formed, and the front face of said film forming opening so that it may have heights 
and a crevice and the area of said heights may become equal. 

[Claim 5] It is the polish approach which is the approach of grinding the film with which the wrap film 
was formed for the substrate level difference, opening was formed in said film front face, and said 
opening was formed, as for the front face of said film, has heights and a crevice, and is characterized by 
forming said opening only in the heights of said film. 

[Claim 6] It is the polish approach characterized by grinding the film with which it was the approach of 
grinding the film with which the wrap film was formed for the substrate level difference, opening was 
formed in said film front face, and said opening was formed, and said opening was formed in the heights 
of said film, and it did not form [ as for the front face of said film, it has heights and a crevice, and ] in 
the crevice of said film, but said opening was formed to the thickness of said crevice. 
[Claim 7] It is the polish approach characterized by said substrate level difference being wiring in claim 3 
thru/or any 1 of 6. 

[Claim 8] The polish approach characterized by grinding said film by the CMP method, the mechanical- 
polishing method, or the ELID method in claim 1 thru/or any 1 of 7. 

[Claim 9] 8 is [ claim 1 thru/or ] the polish approach which sets one and is characterized by forming 
said film of a plasma-CVD method, a reduced pressure CVD method, a heat CVD method, or a spatter 
either. 

[Claim 10] The polish approach characterized by forming said opening by the etching method in claim 1 
thru/or any 1 of 9. 

[Claim 1 1] The polish approach characterized by forming said opening in claim 1 thru/or any 1 of 10 so 
that said film may not be penetrated. 

[Claim 12] It is the polish approach characterized by the configuration of two or more of said openings 
having the shape of the shape of a line and a circle, the shape of a grid, and a rectangle in claim 1 
thru/or any 1 of 11. 

[Claim 13] The polish approach characterized by forming opening in claim 1 thru/or any 1 of 12 so that 
the area of said opening may become equal. 

-2- 



[Claim 14] It is the polish approach characterized by said film consisting of oxidation silicon, oxidation 
silicon nitride, or silicon nitride in claim 1 thru/or any 1 of 13. 

[Claim 15] It is the production approach of the thin film transistor which it is the production approach of 
the thin film transistor which grinds the insulator layer in which the semi-conductor film was formed on 
the insulating front face, the insulator layer was formed on said semi-conductor film, opening was 
formed in said insulator layer front face, and said opening was formed, and said thin film transistor has 
the drive circuit section and the pixel section, and is characterized by for there to be more openings on 
said drive circuit section in said insulator layer than the number of openings on said pixel section. 
[Claim 16] The semi-conductor film formed on the insulating front face, and the source field and drain 
field formed into said semi-conductor film, The 1st insulator layer formed on said semi-conductor film, 
and wiring connected to said source field and the drain field through the contact formed in said 1st 
insulator layer, The production approach of the thin film transistor characterized by grinding the 
insulator layer in which opening was formed in the front face of said 1st and 2nd insulator layers, and 
said opening was formed in the production approach of a semiconductor device of having the 2nd 
insulator layer formed on said wiring. 

[Claim 17] It is the production approach of the thin film transistor characterized by the configuration of 
two or more of said openings having the shape of the shape of a line and a circle, the shape of a grid, 
and a rectangle in claims 11 or 12. 

[Claim 18] It is the production approach of the thin film transistor characterized by said insulator layer 
consisting of either oxidization silicon, oxidization silicon nitride and silicon nitride in claim 11 thru/or 
any 1 of 13. 

[Claim 19] The diameter of opening of an insulator layer [ in / on claim 1 1 thru/or any 1 of 14 and / said 
said drive circuit section ] is the production approach of the thin film transistor characterized by being 
smaller than the opening diameter of the insulator layer in said pixel section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production approach of electronic equipment of 
having carried as components the electro-optic device and such an electro-optic device which are 
represented by the production approach, for example, the liquid crystal display, and EL display of a 
semiconductor device. It is related with the technique which carries out flattening of the insulator layer 
on the component in the semiconductor device which has multilayerHnterconnection structure 
especially, and wiring. In addition, a semiconductor device points out the equipment at large which may 
function by using a semi-conductor property into this specification, and an electro-optic device, a 
semiconductor integrated circuit and electronic equipment are also semiconductor devices. 
[0002] 
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[Description of the Prior Art] Since thickness of wiring cannot be reduced even if it is the case where 
the width of face of wiring is reduced if it considers controlling increase of wiring resistance, although 
detailed-izing and a multilayeiHnterconnection technique are indispensable in a semiconductor device in 
order to raise a degree of integration, the substrate level difference produced in the insulator layer 
formed on wiring becomes so large that detailecHzation is advanced. Aggravation of such surface 
smoothness of an insulator layer makes difficult processing at the time of forming wiring after carrying 
out opening of the through hole to an insulator layer. Specifically in a photolithography process, the 
thing of a level difference for which a focus is doubled uniformly up and down becomes difficult 
Moreover, in an etching process, since the thickness which should be etched at the time of through hole 
opening differs locally, positive opening becomes difficult and it is at the time of wiring etching to 
become easy to produce the etching remainder in a level difference. 

[0003] Then, if it is in the former in order to solve the above-mentioned problem, the CMP (Chemical 
MechanicalPolishing) technique which grinds the front face of an insulator layer chemically and 
mechanically using an abrasive material and a scouring pad is used. It is suitable for obtaining the film 
which mechanical polishing, ELID, etc. are mentioned in addition to a CMP technique, and has the 
outstanding surface smoothness. 

[0004] For example, when using a CMP technique for flattening of the interlayer insulation film of a 
multilayer interconnection, after forming components, such as a transistor, and wiring, a wrap insulator 
layer is formed for wiring etc. with a CVD method. Since membranes are formed so that the 
configuration of wiring may be met, the irregularity which reflected the dimension of a circuit pattern and 
the consistency in that front face produces the insulator layer formed with the CVD method at this time. 
Since the problem on processing which such irregularity mentioned above is caused, flattening of the 
front face of an insulator layer is ground and carried out with CMP equipment. 

[0005] However, by the conventional polish approach, a polish rate changes with the shape of toothing 
of the film to grind, and polish rates differ locally depending on the dimension and consistency of a 
circuit pattern of a substrate. For this reason, a level difference will not be able to be canceled 
completely but problems, like the residual film thickness of an insulator layer becomes an ununiformity in 
a substrate side will arise. 

[0006] A result which cannot solve the problem on processing which a through hole is formed in an 
insulator layer, and it faces forming wiring on an insulator layer, and was mentioned above for the 
process with such inadequate flattening capacity is brought. 

[0007] as, as for the flattening approach by polish on the conventional front face of an insulator layer, 
the polish rate of an insulator layer will become slow in the high part (for example, drive circuit section 
in the TFT panel for liquid crystal displays) of a wiring consistency and the polish rate of an insulator 
layer will become quick in a part with a low wiring consistency (pixel section in the TFT panel for liquid 
crystal displays) — the non-dense of a wiring consistency — it will be influenced densely and a polish 
rate will become an ununiformity in a substrate side. 

[0008] Therefore, if it sees on the whole, the thickness difference of an insulator layer will arise, and a 
crater will be made into a part with a low wiring consistency (pixel section). The graph of drawing 6 
measures the thickness of an insulator layer on a circuit pattern, after grinding the insulator layer 
formed on the substrate which has the drive circuit section which is shown in drawing 17 , and the pixel 
section with CMP equipment 

[0009] It turns out that the polish conditions of the drive circuit section and the pixel section differ 
clearly from drawing 6 . Moreover, even if a substrate level difference compares equal patterns 
depending on the wave within the field of a substrate, and the property of equipment, a polish rate may 
become an ununiformity in a substrate side. 

[0010] In order to solve this problem, after arranging the dummy wiring 150 into a part with the low 
wiring consistency of a semi-conductor substrate as shown in drawing 5 and making a wiring 
consistency into homogeneity, there is the approach of grinding an insulator layer. 
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[0011] However, such an approach is restrained to the field which arranges dummy wiring, and has the 
difficulty which the parasitic capacitance which the degree of freedom of wiring arrangement is not only 
lost, but originates in dummy wiring, and wiring capacity increase. Moreover, since the part with a high 
wiring consistency is the drive circuit section 1706 which consists of a field in which much wiring 1705 
which connects electrically the source side drive circuit 1701 and the gate side drive circuit 1702, and 
the pixel section 1703 was formed in the case of a transparency mold liquid crystal display as shown in 
drawing 1 7 , and the part with a low wiring consistency serves as the pixel section 1 703, the location in 
which dummy wiring prepares serves as the pixel section, and has the problem that where of a numerical 
aperture falls. 

[Problem(s) to be Solved by the Invention] 

[0012] the trouble of the above [ this invention ] — it is going to solve — it is a thing and aims at 
offering the production approach of the semiconductor device independent of the consistency of the 
pattern leading to a substrate level difference, and a dimension on the occasion of flattening by polish. 
[0013] 

[Means for Solving the Problem] This invention offers the approach of controlling the thickness 
difference of the insulator layer depending on the dimension and consistency of the substrate level 
difference leading to the irregularity produced in an insulator layer on the occasion of flattening of an 
insulator layer. 

[0014] First, the CMP equipment which is typical equipment which grinds is explained. As shown in 
drawing 16 , on the circle-like rotation surface plate 1621, abrasive cloth (it is also called a pad) 1622 is 
stuck. Urethane foam etc. is used as the quality of the material used for abrasive cloth 1622. Moreover, 
the rotation surface plate 1621 rotates the core as a revolving shaft 1625. 

[0015] The ground object 1627 turns the field to grind to the rotation surface plate 1621, and vacuum 
adsorption is carried out at the metal circle-like polish head 1626. The wafer adsorption pad 1628 is 
formed between the ground object 1627 and the polish head 1626. There is a hole in the wafer 
adsorption pad 1628 and the polish head 1626, it lets a hole pass, and a glass substrate 1627 sticks to 
the polish head 1626. The core of the polish head 1626 is located between the core of the rotation 
surface plate 1621, and the periphery of the rotation surface plate 1621. 

[0016] At the time of polish, a slurry 1624 is supplied to the core of the rotation surface plate 1621 
through piping 1623, and a slurry 1624 spreads all over the abrasive cloth 1622 on the rotation surface 
plate 1621 with rotation and rocking of the rotation surface plate 1621. A slurry 1624 is the colloidal 
solution with which a particle, a liquid, and chemicals were mixed. As a slurry 1624, it consists of KOH 
etc. and the silica system slurry of pH 9-11, and the alumina (aluminum 203) system slurry of pH=3-4 or 
the slurry of a manganese oxide (Mn02, Mn 203) system can be used. The slurry of an alumina system 
can be used by mixing drugs with oxidizing power. In addition, it is also possible to use a neutral slurry 
etc. In addition, what is formed with a silica and water shall be included with a neutral slurry here. 
Moreover, a surfactant can also be added if needed. 

[0017] A pressure is impressed to the polish head 1626 and the ground object 1627 is pushed against 
the abrasive cloth 1622 on the rotation surface plate 1621. If the pressure of the polish head 1626 is 
changed, the polish rate of the film ground can be adjusted. 

[0018] In addition, about a slurry, equipment, etc. which are used for the CMP technique explained here, 
it cannot pass to a desirable example, other well-known things can be used, and a well-known approach 
can be used also about approaches, such as processing conditions. 

[0019] It is characterized by this invention forming opening in the insulator layer which grinds the polish 
rate of an insulator layer which becomes uneven depending on the dimension of the substrate pattern 
leading to a level difference, a configuration, a consistency, etc. for the purpose of making it 
homogeneity. Therefore, even if it adopts means, such as mechanical polishing and ELID, in addition to 
the CMP technique indicated as the polish approach of an insulator layer, the insulator layer which has 
uniform surface smoothness by adaptation of this invention can be obtained. 
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[0020] Moreover, although the interlayer insulation film of the semiconductor device which has 
multilayer-interconnection structure explains on these specifications, it cannot be overemphasized that 
the effectiveness of this invention can be acquired even if it is not an insulator layer if it is the film 
which carries out flattening to homogeneity, without being influenced by the dimension of the pattern 
leading to a substrate level difference and the consistency of arrangement, even if it is not such an 
interlayer insulation film. 

[0021] For example, what has what has one layer of patterns peculiar to LSI which considering the case 
where it becomes the cause of the level difference of an interlayer film forms the pattern leading to a 
level difference on Si wafer which consist of the electric conduction film, semi-conductor film, an 
insulator layer, etc. peculiar to a component demarcation membrane (LOCOS) and the TFT panel is gate 
wiring, wiring which connects components, and wiring which connects wiring as a thing common to a 
lower light-shielding film, a barrier layer, and both. Moreover, if the effect on the component engine 
performance is considered when the component formed in two or more layers causes a level difference 
of an interlayer film, flattening of a capacitative element or the transistor cannot be carried out until 
structure is completed, but they will cause these big level differences. This invention is effective in 
carrying out flattening of the film on such a substrate level difference. 

[0022] Opening as used in this specification can consider a pattern which leaves only independent 
heights besides the periodic structure of the shape of the shape of a line as shows the top-face 
configuration to drawing 7 , and a grid, and a circle including a slot, a crevice, a hole, and a hole. The 
dimension of opening, arrangement, the number, etc. set up suitably according to the ingredient of a 
ground object, the purpose of polish, the property of CMP equipment, polish conditions, etc. (for example, 
a line the width of face of opening in opening, a pitch, etc.). The depth of opening does not penetrate the 
insulator layer which prepares opening, but although the depth which does not reach wiring leading to a 
level difference is desirable, it may penetrate the insulator layer which prepares opening. What is 
necessary is just to form the abrasive material and the interlayer insulation film which does not react 
between wiring which constitutes wiring leading to a level difference from abrasives and an ingredient 
which does not react, or causes a level difference with the insulator layer which prepares opening, when 
setting it as the depth which penetrates the insulator layer which prepares opening. 
[0023] 

[Embodiment of the Invention] (Gestalt 1 of operation) One operation gestalt of this invention is 
explained using drawing 3 from drawing 1 . The description of the gestalt of this operation is forming 
opening in a wrap interlayer insulation film for a substrate level difference as pretreatment of polish. 
Opening can be formed by patterning and etching which are usually used. Moreover, especially the 
configuration may not be limited but any of the shape of the shape of a line and a grid and a circle and 
the configuration of the shape of a rectangle and others are sufficient as it. Linear opening is formed 
with the gestalt of this operation. 

[0024] Drawing 1 shows a sectional view. In drawing 1 ,101 is a substrate which has an insulating front 
face. For example, what prepared the silicon oxide film in the substrate front face which consists of 
glass, a quartz, stainless steel, a metal, ceramics, or silicon can be used. First, the substrate film which 
comes by the silicon oxide film 102 on a substrate 101 is formed in 10-200nm in thickness. The 
substrate film may carry out the laminating of the silicon nitride film, and may be only a silicon nitride 
film. The membrane formation approach should just use a plasma-CVD method, a heat CVD method, or 
a spatter. 

[0025] Next, the semi-conductor film with a thickness of 25-80nm is formed by the plasma-CVD 
method, the heat CVD method, or the spatter on the substrate film 102. Then, the crystalline substance 
semi-conductor film is formed using the crystallization technique using nickel as a metallic element 
which promotes crystallization of silicon for the semi-conductor film. Although there is no limitation in 
the ingredient of the crystalline substance semi-conductor film, it is good to form with silicon or a 
silicon germanium (SiGe) alloy preferably. In addition, although the crystallization technique using nickel 
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as a metallic element which promotes crystallization of silicon here was used, the laser crystallizing 
method, other well-known crystallization techniques, for example, solid phase grown method, may be 
used. 

[0026] In the case of the above-mentioned laser crystallizing method, the gas laser or solid state laser 
of continuous oscillation or a pulse oscillation is used for laser. As gas laser, there are an excimer laser, 
Ar laser, Kr laser, etc., and an YAG laser, YV04 laser, YLF laser, YAI03 laser, glass laser, ruby laser, 
AREKISANDORAIDO laser, Thsapphire laser, etc. are mentioned as solid state laser. 
[0027] As solid state laser, the laser using the crystal of YAG, YV04, YLF, YAI03, etc. by which Cr, Nd, 
Er, Ho, Ce, Co, Ti, or Tm was doped is applied. The fundamental wave of the laser concerned changes 
with ingredients to dope, and the laser light which has a fundamental wave around 1 micrometer is 
obtained. The higher harmonic over a fundamental wave can be acquired by using a nonlinear optical 
element. 

[0028] Moreover, in order to obtain a crystal in the diameter of a large drop on the occasion of 
crystallization of the amorphous semiconductor film, it is desirable to apply the 2nd higher harmonic of a 
fundamental wave - the 4th higher harmonic using the solid state laser in which continuous oscillation is 
possible. Typically, the 2nd higher harmonic (532nm) and the 3rd higher harmonic (355nm) of Nd:YV04 
laser (1064nm of fundamental waves) are applied. 

[0029] The laser light injected from YV04 laser of the continuous oscillation of output 10W is changed 
into a higher harmonic by the nonlinear optical element. Moreover, YV04 crystal and a nonlinear optical 
element are put in into a resonator, and there is also a method of injecting a higher harmonic. And it 
fabricates in a laser light the shape of a rectangle, and elliptical according to optical system preferably in 
an exposure side, and a processed object is irradiated. About (preferably 0.1-10 MW/cm2) two 0.01 - 
100 MW/cm is required for the energy density at this time. And what is necessary is to move the semi- 
conductor film relatively to laser light at the rate of 10 - 2000 cm/s extent, and just to irradiate. 
[0030] Then, patterning of the crystalline substance semi-conductor film is carried out, and the island- 
like semi-conductor layers (it is also called the barrier layer of a thin film transistor) 104 and 105 of a 
thin film transistor are formed. In addition, RTA may be performed and crystallinity may be raised, after 
forming the crystalline substance semi-conductor film. Moreover, you may carry out, after forming the 
island-like semi-conductor layers 104 and 105. Since a RTA process should just use a well-known 
technique, explanation is omitted. 

[0031] Subsequently, wrap gate dielectric film 106 is formed for the island-like semi-conductor layers 
104 and 105. Gate dielectric film 106 is formed using a plasma-CVD method or a spatter by the 
insulator layer which sets thickness to 40-1 50nm, and contains silicon. Of course, gate dielectric film is 
not limited to such an insulator layer, and may use the insulator layer containing other silicon as a 
monolayer or a laminating. For example, when using the silicon oxide film, TEOS (Tetraethyl 
Orthosilicate) and 02 can be mixed by the plasma-CVD method, and it can consider as the reaction 
pressure of 40Pa, and the substrate temperature of 300-400 degrees C, it can be made to be able to 
discharge by the RF (13.56MHz), power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the silicon 
oxide film produced can acquire a property good as gate dielectric film by 400-500-degree C heat 
annealing after that. 

[0032] And the electric conduction film for forming a gate electrode on gate dielectric film 106 is formed 
in 100-40Qnm in thickness. With the gestalt of this operation, it forms by carrying out the electric 
conduction film which consists of Ta by the spatter, and carrying out the spatter of the target of Ta by 
Ar. In this case, if Xe and Kr of optimum dose are added to Ar, the internal stress of Ta film can be 
eased and exfoliation of the film can be prevented. Moreover, although the resistivity of Ta film of alpha 
phase is 20microomegacm extent and it can be used for a gate electrode, the resistivity of Ta film of a 
parent phase is unsuitable for being 180microomegacm extent and considering as a gate electrode. In 
order to form Ta film of alpha phase, if tantalum nitride with the crystal structure near alpha phase of Ta 
is formed in the substrate of Ta by about 10-50nm in thickness, Ta film of alpha phase can be obtained 
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easily. 

[0033] In addition, in the gestalt of this operation, although the electric conduction film was set to Ta, it 
is not limited especially but the element chosen from Ta, W, Ti, Mo, aluminum, Cu, etc. or said element 
may be formed with the alloy ingredient or compound ingredient used as a principal component 
Moreover, the semi-conductor film represented by the polycrystalline silicon film which doped impurity 
elements, such as Lynn, may be used. The electric conduction film of a laminated structure is sufficient, 
and it is also good for the lower layer electric conduction film to attach a taper. 
[0034] Next, etching processing for forming the mask by the resist and forming a gate electrode is 
performed, and the gate electrodes 111 and 112 are formed. 

[0035] And an impurity range is formed in an island-like semi-conductor layer. 107 of drawing 1 (b) and 
108 become the source field of the N channel mold TFT, or a drain field, and the impurity which gives N 
type is added. Moreover, 109 of drawing 1 (b) becomes the source field of the P channel mold TFT, or a 
drain field, and the impurity which gives P type is added. 

[0036] Although the approach of impurity addition has the ion doping method, ion-implantation, etc., the 
ion doping method is used for it with the gestalt of this operation. Although phosphorus (P) and an 
arsenic (As) are used for the element and type target which belong to 1 5 groups as an impurity which 
gives N type, with the gestalt of this operation, P is added by the density range of 1x1020 - 1x1021 
atoms/cm -3. As an impurity which gives P type, it adds using B by the density range of 2x1020 - 
2x1021 atoms/cm -3 with the gestalt of this operation. 

[0037] Moreover, with the gestalt of this operation, the resist pattern which prepared opening only in the 
field which adds an impurity as pretreatment of impurity addition is formed, and let it be the mask to 
prevent for an impurity to be added by the field besides assignment. In addition to a resist mask, a 
source field or a drain field can also be formed in self align in the case of impurity addition, using the 
gate electrodes 111 and 112 as a mask. The resist pattern used as a mask exfoliates after impurity 
addition. Although a LDD (Lightly Doped Drain) field can also be prepared between a channel formation 
field, a source field, or a drain field if needed, the LDD field is not prepared with the gestalt of this 
operation. 

[0038] The process which activates the impurity element added by each island-like semi-conductor 
layer is performed after impurity addition. This process is performed by the heat annealing method for 
using a furnace annealing furnace. In addition, the laser annealing method or the rapid thermal annealing 
method (RTA law) is applicable. However, when the wiring material used for the conductive layer is weak 
with heat, it is desirable to be activated after forming an interlayer insulation film (let silicon be a 
principal component), in order to protect wiring etc. 

[0039] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours is performed at 300-450 degrees C, and the process which hydrogenates an island-like semi- 
conductor layer is performed. This process is a process which carries out termination of the dangling 
bond of a semi-conductor layer by the hydrogen excited thermally. As other means of hydrogenation, 
plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. 
[0040] Subsequently, as shown in drawing 1 (c), the 1st interlayer insulation film 125 which consists of 
an oxidation silicon nitride film is formed by the thickness of 200-500nm by the plasma-CVD method. 
Using SiH4, N20, and NH3 and H2 as material gas, RF (13.56MHz) power of 100W is supplied also to a 
substrate side (sample stage), and a negative auto-bias electrical potential difference is impressed 
substantially. A reduced pressure CVD method, a heat CVD method, or a spatter may be used for the 
membrane formation approach. 

[0041] Then, the mask for forming the contact hole which takes a flow with wiring and a barrier layer is 
formed on the 1st interlayer insulation film, and the 1st interlayer insulation film is etched. And the 
electric conduction film for forming wiring is formed. The electric conduction film at this time was made 
into the laminated structure with Ti film continuously formed by the spatter, the TiN film, aluminum film, 
and W film. 
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[0042] Although the electric conduction film was made into the laminated structure with Ti film, the TiN 
film, aluminum film, and W film, it is not limited especially, but you may form with the alloy ingredient or 
compound ingredient which uses as a principal component the element chosen from Ta, W, Ti, aluminum. 
Mo, Cr, Cu, etc., or said element, and monolayer structure is also available. 

[0043] Next, etching processing for forming the mask by the resist and forming wiring is performed. The 
wiring 119 which consists of Ti film, the TiN film, aluminum film, and W film by etching processing is 
formed. 

[0044] And the 2nd interlayer insulation film which consists of an oxidation silicon nitride film is formed 
by the thickness of 400-1 OOOnm by the plasma-CVD method. A reduced pressure CVD method, a heat 
CVD method, or a spatter may be used for the membrane formation approach. Using SiH4, N20, and 
NH3 and H2 as material gas, RF (13.56MHz) power of 100W is supplied also to a substrate side (sample 
stage), and a negative auto-bias electrical potential difference is impressed substantially. The insulating 
material containing silicon, such as oxidation silicon, oxidation silicon nitride, and silicon nitride, can also 
be used for an interlayer insulation film. Since membranes are formed so that the configuration of wiring 
may be met, the interlayer insulation film formed with the CVD method can do a crevice 1 20 and heights 
122 like the 2nd interlayer insulation film front face shown in drawing 2 (a) (henceforth the shape of 
toothing), and a level difference produces it. 

[0045] In order to carry out flattening of this level difference, polish by CMP equipment is performed. 
And in order to carry out CMP polish to homogeneity, as shown in drawing 2 (b), the linear opening 121 
is formed in the 2nd interlayer insulation film. 

[0046] Opening is formed using the mask by the resist. The width of face of opening and arrangement 
are designed so that the drive circuit section of the interlayer insulation film after opening was formed, 
and the heights 130 and 131 of the pixel section may be scattered by the almost equal dimension, the 
configuration, and the consistency. However, what is necessary is to add correction suitably according 
to the ingredient of a ground object, the purpose, and CMP equipment conditions, and just to set up, 
when the difference of a pattern consistency is going too far. For example, more openings than the pixel 
section with a low wiring consistency are formed in the drive circuit section with a high wiring 
consistency. Thus, by preparing opening in a part with a slow polish rate, it speeds up [ polish ] and the 
homogeneity within a field of a polish rate is raised. 

[0047] Then, etching processing is performed and opening 121 is formed. The depth of this opening 
presupposes that it is comparable as the depth of the crevice 120 of the shape of toothing produced in 
the 2nd interlayer insulation film with the substrate level difference. Etching should just choose 
anisotropic etching and isotropic etching if needed. Furthermore, by making the 2nd interlayer insulation 
film into a laminated structure, in a lower layer insulator layer, although it is good also as etching stop 
film, this invention may not have the etching stop film. 

[0048] The mask by the resist is removed and the 2nd interlayer insulation film is ground using a CMP 
technique. A typical polish process turns the field to grind down first, and sticks to the polish head 
turning around a ground object. It grinds by pushing against the rotation surface plate (it also being 
called a platen) turning around this ground object Abrasive cloth (pad) is stuck on the field which 
touches the substrate of a rotation surface plate, and it grinds with the polish liquid (slurry) made to 
adhere to this pad. 

[0049] Moreover, what is necessary is just to set up suitably a substrate rotational frequency, an 
abrasive cloth rotational frequency, and time amount with the ingredient and the amount of polishes of a 
ground object, since the polish pressurization which is the polish conditions of CMP processing, polish 
time amount, Tb/Sp (ratio of the rotational frequency of a rotation surface plate and the rotational 
frequency of a polish head), polish liquid, etc. change with the ingredient of the ingredient of equipment 
or a ground object, magnitude, and a pad, or granularity of an eye. 

[0050] With the gestalt of this operation, a substrate and abrasive cloth were rotated in CMP equipment, 
and the pressure in the case of polish ground by having applied the 50 g/cm2 - about two 500 g/cm 
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pressure, and ground to the field (inferior surface of tongue of a level difference) of a crevice. Although 
it can grind most efficiently in a short time if it is made to end in respect of the crevice of a level 
difference (inferior surface of tongue of a level difference), it may grind more than it and flattening of 
the polish at this time may be carried out. There are some which distributed the fumed silica particle 
which pyrolyzes for example, chlorination silicon gas and is obtained in the KOH addition water solution 
in the abrasive material (slurry) of CMP to an interlayer insulation film. Thus, flattening of the 2nd 
interlayer insulation film is carried out to homogeneity using a CMP technique. ( Drawing 2 (c)) After 
that, it is with fluoric acid and an unnecessary abrasive material is removed. 

[0051] Next, as shown in drawing 3 (a), the light-shielding film 122 which consists of a metal membrane 
may be formed on the interlayer insulation film by which flattening was carried out to the homogeneity 
of the pixel section. Here, aluminum film was formed. In order to prepare so that light may not enter into 
TFT, as long as a light-shielding film is an ingredient which does not penetrate light, ingredients other 
than aluminum are sufficient as it. Moreover, you may prepare on the interlayer insulation film of the 
drive circuit section. 

[0052] In addition, when the parasitic capacitance between wiring and a light-shielding film poses a 
problem, the 3rd interlayer insulation film may be further prepared on the 2nd interlayer insulation film 
by which flattening was carried out to homogeneity. Furthermore, what is necessary is just to perform 
the same flattening as the above also to the 3rd interlayer insulation film on a light-shielding film, if it 
asks for flattening. 

[0053] After forming a light-shielding film, the 50nm oxidation silicon nitride film 123 is formed as a 
protective coat. Then, opening of the contact which takes a flaw with the pixel electrode 1 24 and the 
connection wiring 119 is carried out, and the pixel electrode 124 is formed. With the gestalt of this 
operation, the ITO film is used as a pixel electrode. Moreover, the transparence electric conduction film 
which mixed 2 - 20% of zinc oxide (ZnO) may be used for indium oxide or indium oxide as a pixel 
electrode. 

[0054] In addition, as the 1st and 2nd insulator layers, the silicon oxide film, a silicon nitride film, and 
organic resin ingredient film (polyimide, an acrylic, a polyamide, polyimidoamide, BCB (benz-cyclo- 
butene), etc.) can be used. 

[0055] With the gestalt of this operation, in order to grind the 2nd interlayer insulation film to 
homogeneity, this invention was used, but in order to carry out flattening of the 1st interlayer insulation 
film to homogeneity, it cannot be overemphasized that this invention may be used. Moreover, although 
explained supposing the liquid crystal display, the adaptation range of this invention can use this 
invention, also when carrying out flattening of the wrap film for the level difference from which each 
wiring layer becomes a cause when it is not limited to this, for example, forms the multilayer 
interconnection of three or more layers like LSI. 

[0056] The insulator layer which specific inductive capacity becomes from 2.5-3.0, and a small 
ingredient (henceforth a low-k ingredient) as an ingredient of the 1st and 2nd interlayer insulation films 
may be used. It is because reduction of parasitic capacitance can be aimed at and delay of a signal can 
be prevented by making the dielectric constant of an interlayer insulation film low. The insulator layer 
which consists of a low-k ingredient has an inorganic system and an organic system. The ingredient 
which added C and H on Si02 film and lowered the dielectric constant to it as an ingredient of an 
inorganic system can be used. The poly aryl ether, polyimide, etc. fluoride etc. which have a hole detailed 
as an ingredient of an organic system inside can be used, and especially the resin film of a fluorine 
system is expected as an ingredient which realizes a low dielectric constant. 

[0057] A uniform and flat interlayer insulation film is realizable, holding a high numerical aperture, since 
the uniform interlayer insulation film which carried out flattening can be obtained without preparing 
dummy wiring by using the production approach of the semiconductor device of this invention. 
[0058] Moreover, even if it compares this invention with the approach of forming ingredients, such as 
SOG (Spin On Glass: spreading silicon oxide) and BCB (benz-cyclo-butene), in a crevice, and performing 
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etchback and forming the flattening film, it has done the outstanding effectiveness so. It has the 
unnecessary process which a laminated structure can be formed more thinly, and there is no problem of 
the refractive index by the dissimilar material with an interlayer insulation film, SOG, BOB, etc. or a 
dielectric constant further, and heats and hardens SOG, BCB, etc., and is because it is not necessary to 
consider problems, such as corrosion of wiring by the moisture to which SOG, BCB, etc. stuck 
[0059] Furthermore, this invention can obtain the insulator layer which has the homogeneity within a 
field by etching an insulator layer using a mask, new plant-and-equipment investment and a new 
ingredient purchase are unnecessary like [ in the case of using SOG etc. ], and there is a merit which 
can use conventional equipment 

[0060] (Gestalt 2 of operation) In the interlayer insulation film formed on wiring, the level difference 
according to the magnitude of this wiring will arise. Although the polish rate of an interlayer insulation 
film receives effect in the roughness and fineness of the wiring consistency leading to a level difference, 
effect is further received in the magnitude of wiring and a polish rate becomes it quick that the polish 
rate of an interlayer insulation film is slow in wiring being a large area pattern, and it is a small area 
pattern. 

[0061] The result to which the convex type pattern leading to a level difference presupposed that he 
has (a)500micrometerx1 lOOmicrometer, (b)7.5micrometerx1 2micrometer, 

(c)300micrometerx650micrometer, (d)62micrometerx125micrometer, two main tracks (spacing of 100 
micrometers) of (e) 100-micrometer width of face, and no 500 micrometers and (f) 200-micrometerx(g) 
pattern, and ground the interlayer insulation film on a pattern in the graph of drawing 8 first be shown. 
[0062] From a graph, a polish rate changes with magnitude of the pattern (it is also called a level 
difference pattern) leading to a level difference, and (b) with the smallest configuration (area seen from 
the top face) of a level difference pattern has the quickest polish rate, and it turns out that (g) which 
does not have (a) and a level difference pattern in (d), (c) which is the almost same polish rate, (e) and 
(f), and a degree below has the slowest polish rate. 

[0063] Depending on the size of the substrate circuit pattern with which a polish rate causes a level 
difference, this shows that a polish rate falls, so that the configuration of a substrate pattern becomes 
large. It is because the center section of heights is ground only from a top face to the periphery (edge 
of heights) of the heights of the interlayer insulation film according [ this ] to a substrate pattern being 
ground from a top face and a perimeter. Therefore, since the rate that a periphery occupies to the area 
of heights is large, the polish rate of a small independent pattern becomes quick. That is, a polish rate in 
case heights with small (b) extent exist judging from the result of drawing 8 becomes the quickest. 
[0064] The cause of this convex level difference pattern is the wiring itself, and as long as priority is 
given to the degree of freedom of a circuit design, that the size of a pattern and roughness and fineness 
arise cannot avoid. In order to amend the ununiformity of the CMP polish rate produced in connection 
with this, with the gestalt of this operation, opening is formed in the part which wants to polish speed up 
among interlayer insulation films so that heights like the above (b) may exist in homogeneity. What is 
necessary is for the part which wants to make a polish rate late to reduce the number of openings, or 
just to make it not prepare opening on the other hand. 

[0065] Since much wiring exists in the drive circuit section, it is wiring resistance reduction and thick 
wiring is used abundantly, a big substrate level difference crowds. Consequently, the polish rate of an 
interlayer insulation film becomes low in the drive circuit section compared with the pixel section. In 
order to avoid the thickness ununiformity of an interlayer insulation film as shown in drawing 6 , as 
shown in drawing 4 , by the gestalt of this operation, the dimension of opening on an interlayer insulation 
film and arrangement are changed in the drive circuit section and the pixel section. 
[0066] As shown in drawing 4 , the 2nd interlayer insulation film which consists of an oxidation silicon 
nitride film like the gestalt 1 of operation is formed by the thickness of 300-1 OOOnm. Then, the resist 
mask for forming the linear opening 143 in an interlayer insulation film is formed. With the gestalt of this 
operation, it is made larger than the width of face of opening which forms the width of face of forming 
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[ in the interlayer insulation film of the drive circuit section ] opening in the interlayer insulation film of 
the pixel section so that the area of the heights of the drive circuit section and the area of the heights 
of the pixel section may become equal. By such configuration, in the drive circuit section and the pixel 
section, a polish rate can be set constant, and an interlayer insulation film can be ground to 
homogeneity. 

[0067] Generally, since the one where the configuration of opening is larger has etching gas and a large 
reaction area with a solution, a reaction is quick and can etch deeply. Therefore, the depth which 
changes an etch rate and is etched into the same time amount by changing the width of face of opening 
is changeable. Especially this is remarkable in dry etching. 

[0068] Then, an interlayer insulation film is ground using CMP equipment At this time, by formation of 
opening, the polish rate of an interlayer insulation film improves, and since it is large in the drive circuit 
section and small in the pixel section, it can equalize in a field, and extent of improvement can carry out 
flattening of the interlayer insulation film to homogeneity. By changing the configuration of opening, and 
the depth of opening, thickness of a result can be made regularity. 

[0069] Then, the TFT panel for displays is produced like the gestalt 1 of operation. In addition, the 
structure explained with the gestalten 1 and 2 of this operation is one example to the last, and does not 
need to be limited to the structure shown in drawing 4 from drawing 1 . 

[0070] It may be made smaller than opening which forms the dimension of opening in the interlayer 
insulation film of the pixel section in the drive circuit section, when forming opening of the shape of the 
shape of a circle, and a rectangle in an interlayer insulation film, and when forming opening so that it 
may leave dot-like heights, making [ more ] it than the number of forming [ in the interlayer insulation 
film of the pixel section ]-number of heights of shape of dot formed in interlayer insulation film of the 
drive circuit section dot-like heights etc. should just set up the configuration of opening suitably. A point 
important about this invention controls a polish rate by forming opening in an interlayer insulation film, it 
is acquiring a uniform flat side, and if it does not change even the point, it can acquire the effectiveness 
of this invention. 

[0071] Like the gestalt of this operation, the interlayer insulation film which carried out flattening to 
homogeneity further can be obtained by changing the configuration of opening of an interlayer insulation 
film in the drive circuit section and the pixel section. 

[Example] [Example 1] The top gate mold TFT produced using this invention is shown in drawing 9 . 
[0072] First, the substrate insulator layer 901 is formed on a substrate 900, and after obtaining the 1st 
semi-conductor film which has a crystal structure, the semi-conductor layers 902-906 which carried 
out etching processing and were divided into the desired configuration in the shape of an island are 
formed. 

[0073] As a substrate insulator layer 901, 50nm (preferably 10-200nm) formation of the oxidation silicon 
nitride film 901a (presentation ratio Si= 32%, 0= 27%, N= 24%, H= 17%) produced by the plasma-CVD 
method from the membrane formation temperature of 400 degrees C, material gas SiH4 and NH3, and 
N20 is carried out, using a glass substrate (#1737) as a substrate 900. Subsequently, after ozone water 
washes a front face, a surface oxide film is removed by rare fluoric acid (1/100 dilution), subsequently, 
oxidation silicon nitride film 901b (presentation ratio Si= — 32%) produced by the plasma-CVD method 
from the membrane formation temperature of 400 degrees C, material gas SiH4, and N20 Laminating 
formation of 0= 59%, N= 7%, and the H= 2% is carried out at the thickness of 100nm (preferably 50- 
200nm). Without furthermore carrying out atmospheric-air release, it forms at the membrane formation 
temperature of 300 degrees C by the plasma-CVD method, and the amorphous silicon film (it is also 
called the amorphous silicon film and the amorphous silicon film) is formed by the thickness (preferably 
25-80nm) of 54nm by membrane formation gas SiH4. 

[0074] Although this example showed the substrate film 901 as two-layer structure, you may form as 
structure which carried out the laminating the monolayer of said insulator layer, or more than two-layer. 
Moreover, the equipment of single wafer processing is sufficient as plasma-CVD equipment, and the 
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equipment of a batch type is sufficient as it. Moreover, continuation membrane formation of a substrate 
insulator layer and the semi-conductor film may be carried out, without touching atmospheric air at the 
same membrane formation room. 

[0075] Subsequently, after washing the front face of the amorphous silicon film, about 2nm very thin 
oxide film is formed in a front face with ozone water. Subsequently, in order to control the threshold of 
TFT, a minute amount impurity element (boron or Lynn) is doped. Here, boron was added on the 
amorphous silicon film using the ion doping method which carried out plasma excitation without carrying 
out mass separation of the diboron hexahydride (B-2 H6) in quantity-o^-gas-flow 30sccm and 
2x1012/cm2 of doses which diluted doping conditions in acceleration voltage of 15kV, and diluted 
diboron hexahydride with hydrogen to 1%. 

[0076] Subsequently, the nickel acetate salting in liquid which contains 10 ppm nickel by weight 
conversion is applied by the spinner. In addition, the amorphous silicon film is good to oxidize the 
amorphous silicon film, to form a thin oxide film (oxidation silicon film), to be smeared and to improve a 
sex by UV irradiation, thermal oxidation, hydrogen peroxide solution, and ozone water treatment, in order 
to crawl a nickel content solution. The approach of replacing with spreading and sprinkling a nickel 
element on the whole surface by the spatter may be used. Here, although the example applied to the 
whole surface was shown, a mask may be formed and a nickel content layer may be formed alternatively. 
[0077] Subsequently, energy is given, in order to crystallize the amorphous silicon film and to consider 
as the crystalline silicon film (it is also called the polish recon film and the crystalline silicon film). Heat 
treatment or the exposure of strong light of an electric furnace should just be used for this energy. What 
is necessary is just to perform processing at 500 degrees C - 650 degrees C for 4 to 24 hours, when 
carrying out by heat treatment of an electric furnace. Here, after heat treatment for dehydrogenation 
(500 degrees C, 1 hour), heat treatment for crystallization (550 degrees C, 4 hours) is performed, and 
the crystalline silicon film is obtained. In addition, although it crystallized using heat treatment which 
used the furnace here, you may crystallize with the lamp annealer in which crystallization in a short time 
is possible. In addition, although the crystallization technique using nickel as a metallic element which 
promotes crystallization of silicon here was used, the laser crystallizing method, other well-known 
crystallization techniques, for example, solid phase grown method, mentioned above may be used. 
[0078] Subsequently, after removing the oxide film of a crystalline silicon film front face by rare fluoric 
acid etc., the rate of crystallization is raised further and laser light (XeCI: wavelength of 308nm) for 
repairing the defect left behind in crystal grain is irradiated in atmospheric air or an oxygen ambient 
atmosphere. Excimer laser light with a wavelength of 400nm or less, the 2nd higher harmonic of YV04 
laser, and the 3rd higher harmonic are used for laser light. Anyway, what is necessary is to condense the 
laser light concerned to 100 - 500 mJ/cm2 in optical system, to irradiate with 90 - 95% of rate of 
overlap using pulse laser light with a repeat frequency of about 10-1000Hz, and just to make a silicon 
film front face scan. Here, laser light is irradiated in an atmospheric-air ambient atmosphere by the 
repeat frequency of 30Hz, and energy density 393 mJ/crr»2. In addition, in order to carry out in an 
atmospheric-air ambient atmosphere or an oxygen ambient atmosphere, an oxide film is formed in a 
front face of the exposure of laser light. 

[0079] Moreover, after removing the oxide film formed of the exposure of laser light by rare fluoric acid, 
2nd laser light may be irradiated in nitrogen-gas-atmosphere mind or a vacuum, and flattening of the 
semi-conductor film front face may be carried out. In that case, excimer laser light with a wavelength of 
400nm or less, the 2nd higher harmonic of an YAG laser, and the 3rd higher harmonic are used for this 
laser light (2nd laser light), the 2nd laser luminous energy consistency — the 1st laser luminous energy 
consistency — large — carrying out — desirable — 30- 60 mJ/cm2 — it enlarges. 
[0080] Thus, the metallic element (here nickel) remains on the crystalline silicon film obtained, it is 
uniformly distributed in the film — **** — carry out — it remains by average concentration, then the 
concentration exceeding 1x1019-/cm3. Of course, although it is possible to begin TFT and to form 
various semiconductor devices also in such the condition, the element concerned is removed by the 
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approach shown henceforth. 

[0081] Gettering is performed in order to remove the added nickel element The amorphous silicon film 
containing the argon element which serves as a gettering site by the plasma-CVD method is formed by 
5nm of thickness. The membrane formation conditions by the plasma-CVD method of this example make 
substrate temperature 300 degrees C, set the pressure in a chamber to 26.66Pa (0.2Torr), and they 
perform the discharge frequency of 27.12MHz f and discharge of injection RF power 300W (RF power 
density 0.5 W/cm2) from an RF generator while flow rate 100sccm and argon gas are introduced by flow 
rate SOOsccm and they introduce nitrogen gas for SiH4 gas by 200sccm(s) from a gas feed system in a 
chamber, respectively. In addition, three to 1x1021/cm3 of 1x1020-/cm and the atomic concentration of 
nitrogen of the atomic concentration of the argon element contained in the 1st amorphous silicon film in 
the above-mentioned conditions are three to 1x1021/cm3 of 1x1020-/cm. Moreover, argon plasma 
treatment may be performed before membrane formation of the amorphous silicon film containing an 
argon element, and improvement in adhesion may be aimed at Then, gettering of 650 degrees C and the 
heat treatment for 3 minutes is performed and carried out using a lamp annealer. 

[0082] Thus, after forming a thin oxide film in the front face of the obtained crystalline silicon film with 
ozone water, the mask which consists of a resist is formed and the crystalline silicon film (only 
henceforth a semi-conductor layer) which carried out etching processing and was divided into the 
desired configuration in the shape of an island is formed. After forming a semi-conductor layer, the mask 
which consists of a resist is removed. 

[0083] Subsequently, after washing the front face of the silicon film at the same time it removes an 
oxide film by the etchant containing fluoric acid, the insulator layer which uses the silicon used as gate 
dielectric film 907 as a principal component is formed. At this example, it forms by the thickness of 
115nm by the plasma-CVD method an oxidation silicon nitride film (presentation ratio Si= 32%, 0= 59%, 
N= 7%, H= 2%). 

[0084] Subsequently, as shown in drawing 9 (a), laminating formation of 1st [ of 20-1 OOnm of thickness ] 
electric conduction film 908a and the electric conduction film 908of ** 2nd of 100-400nm of thickness b 
is carried out on gate dielectric film 907. In this example, the laminating of the tantalum nitride film of 
50nm of thickness and the tungsten film of 370nm of thickness is carried out one by one on gate 
dielectric film 907. 

[0085] The element chosen from Ta, W, Ti, Mo, aluminum, and Cu as a conductive ingredient which 
forms the 1st electric conduction film and the 2nd electric conduction film, or said element is formed 
with the alloy ingredient or compound ingredient used as a principal component Moreover, it is good also 
as a three-tiered structure which was not limited to two-layer structure, for example, carried out the 
laminating of the tungsten film of 50nm of thickness, the alloy (aluminum-Si) film of aluminum of 500nm 
of thickness, and silicon, and the titanium nitride film of 30nm of thickness one by one. Moreover, when 
considering as a three-tiered structure, a nitri ding tungsten may be used and it replaces with the alloy 
(aluminum-Si) film of the aluminum of the 2nd electric conduction film, and silicon, and the alloy film 
(aluminum-Ti) of aluminum and titanium may be used, it may replace [ it may replace with the tungsten 
of the 1st electric conduction film, and ] with the titanium nitride film of the 3rd electric conduction film, 
and the titanium film may be used. Moreover, you may be monolayer structure. 

[0086] Next, 1st etching processing for forming the masks 910-915 which consist of a resist according 
to an exposure process, as shown in drawing 9 (b), and forming a gate electrode and wiring is performed. 
The 1st etching processing performs on the 1st and 2nd etching conditions. It is good for etching to use 
the ICP (Inductively Coupled Plasma: inductive-coupling mold plasma) etching method. The film can be 
etched into a desired taper configuration using the ICP etching method by adjusting suitably etching 
conditions (the electric energy impressed to the electrode of a coil mold, electric energy impressed to 
the electrode by the side of a substrate, electrode temperature by the side of a substrate, etc.). In 
addition, the fluorine system gas which makes representation the chlorine-based gas which makes 
representation CI2, BCI3, SiCI4, CCI4, etc., CF4, SF6, NF3, etc. as gas for etching, or 02 can be used 
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suitably. 

[0087] In this example, RF (13.56MHz) power of 150W is supplied also to a substrate side (sample stage), 
and a negative auto-bias electrical potential difference is impressed substantially. In addition, the 
electrode surface product size by the side of a substrate is 12.5cmx1 2.5cm, and the electrode surface 
product size (quartz disk with which the coil was prepared here) of a coil mold is a disk with a diameter 
of 25cm. W film is etched according to this 1st etching condition, and the edge of the 1st conductive 
layer is made into a taper configuration. Etch rates [ as opposed to 200.39 nm/min and TaN in the etch 
rate to W in the 1st etching condition ] are 80.32 nm/min, and the selection ratio of W to TaN is about 
2.5. Moreover, the taper angle of W becomes about 26 degrees according to this 1st etching condition. 
Then, it changed into the 2nd etching condition, without removing the masks 910-915 which consist of a 
resist, CF4 and CI2 were used for the gas for etching, each gas stream quantitative ratio was made into 
30/30 (seem), RF (13.56MHz) power of 500W was supplied to the electrode of a coil mold by the 
pressure of 1Pa, the plasma was generated, and etching for about 30 seconds was performed. RF 
(13.56MHz) power of 20W is supplied also to a substrate side (sample stage), and a negative auto-bias 
electrical potential difference is impressed substantially. On the 2nd etching condition which mixed CF4 
and CI2, W film and the TaN film are etched to the same extent. Etch rates [ as opposed to 58.97 
nm/min and TaN in the etch rate to W in the 2nd etching condition ] are 66.43 nm/min. In addition, in 
order to etch without leaving residue on gate dielectric film, it is good to make etching time increase at 
about 10 - 20% of a rate. 

[0088] In etching processing of the above 1st, the edge of the 1st conductive layer and the 2nd 
conductive layer serves as a taper configuration according to the effectiveness of the bias voltage 
impressed to a substrate side by having been suitable in the configuration of the mask which consists of 
a resist What is necessary is just to make the include angle of this taper section into 15-45 degrees. 
[0089] In this way, the conductive layers 917-921 (the 1st conductive layers 917a-921a and 2nd 
conductive layer 917b-921b) of the 1st configuration which consists of the 1st conductive layer and 2nd 
conductive layer by 1st etching processing are formed. About 10-20nm of insulator layers 907 used as 
gate dielectric film is etched, and they turn into the gate dielectric film 916 with which the field which is 
not covered by the conductive layers 917-921 of the 1st configuration became thin. 
[0090] Subsequently, 2nd etching processing is performed, without removing the mask which consists of 
a resist Here, it etched for 25 seconds by using SF6, and CI2 and 02 for the gas for etching setting 
each gas stream quantitative ratio to 24/12/24 (seem), supplying RF (13.56MHz) power of 700W to the 
electrode of a coil mold by the pressure of 1.3Pa. and generating the plasma. RF (13.56MHz) power of 
10W is supplied also to a substrate side (sample stage), and a negative auto-bias electrical potential 
difference is impressed substantially, the selection ratio of W [ as opposed to / etch rates / as opposed 
to 227.3 nm/min and TaN in the etch rate to W in the 2nd etching processing / are 32.1 nm/min, and / 
TaN ] — 7.1 — it is — insulator layer it is — the etch rates to SiON are 33.7 nm/min, and the selection 
ratio of W to SiON is 6.83. Thus, when SF6 is used for the gas for etching gas, since the selection ratio 
with an insulator layer 916 is high, film decrease can be suppressed. In this example, only about 8nm of 
film decreases does not occur in an insulator layer 916. 

[0091] The taper angle of W became 70 degrees by this 2nd etching processing. The 2nd conductive 
layer 924b-929b is formed by this 2nd etching processing. On the other hand, most of the 1st 
conductive layer is not etched, but it turns into the 1st conductive layer 924a-929a. In addition, the 1st 
conductive layer 924a-929a is the same size mostly with the 1st conductive layer 917a-922a. In fact 
although about 0.6 micrometers of width of face of the 1st conductive layer may retreat by about 0.3 
micrometers in the whole, i.e., line breadth, compared with 2nd etching processing before, there is 
almost no change in size. 

[0092] It replaces with two-layer structure. Moreover, tungsten film of 50nm of thickness, alloy 
(aluminum-Si) film of aluminum of 500nm of thickness, and silicon. When it considers as the three-tiered 
structure which carried out the laminating of the titanium nitride film of 30nm of thickness one by one, 
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as 1st etching condition for the 1st etching processing Use BCI3, and CI2 and 02 for material gas, and 
each gas stream quantitative ratio is set to 65/10/5 (jsccm). RF (13.56MHz) power of 300W is supplied 
to a substrate side (sample stage). That what is necessary is to supply RF (13.56MHz) power of 450W to 
the electrode of a coil mold by the pressure of 1.2Pa, to generate the plasma, and just to perform 
etching for 117 seconds As 2nd etching condition for the 1st etching processing Each gas stream 
quantitative ratio is set to 25/25/10 (seem) using CF4, and CI2 and 02. RF (13.56MHz) power of 20W is 
supplied also to a substrate side (sample stage). That what is necessary is to supply RF (13.56MHz) 
power of 500W to the electrode of a coil mold by the pressure of 1Pa, to generate the plasma, and just 
to perform etching for about 30 seconds Each gas stream quantitative ratio is made into 20/60 (seem), 
using BCI3 and CI2 as the 2nd etching processing. What is necessary is just to etch by supplying RF 
(13.56MHz) power of 100W to a substrate side (sample stage), supplying RF (13.56MHz) power of 600W 
to the electrode of a coil mold by the pressure of 1.2Pa, and generating the plasma. 
[0093] Subsequently, after removing the mask which consists of a resist, 1st doping processing is 
performed and the condition of drawing 9 (d) is acquired. What is necessary is just to perform doping 
processing with the ion doping method or ion-implantation. The conditions of the ion doping method 
make a dose 1.5x1014 atoms/cm2, and perform acceleration voltage as 60-100keV. As an impurity 
element which gives h mold, Lynn (P) or arsenic (As) is used typically. In this case, it becomes a mask to 
the impurity element with which the 1st conductive layer and 2nd conductive layer 924-928 give n mold, 
and the 1st impurity range 930-934 is formed in self align. In the 1st impurity range 930-934, the 
impurity element which gives n mold by the density range of 1x1016 to 1x1017-/cm3 is added. Here, it 
is n about the field of the same density range as the 1st impurity range. — It is also called a field. 
[0094] In addition, although 1st doping processing was performed in this example after removing the 
mask which consists of a resist, 1st doping processing may be performed, without removing the mask 
which consists of a resist. 

[0095] Subsequently, the masks 935-937 which consist of a resist as shown in drawing 10 (a) are 
formed, and 2nd doping processing is performed. A mask 935 is the mask which protects the channel 
formation field of the semi-conductor layer which forms the p-channel mold TFT of a drive circuit, and 
the field of the circumference of it, a mask 936 is the mask which protects the channel formation field 
of the semi-conductor layer which forms one of the n-channel molds TFT of a drive circuit, and the field 
of the circumference of it, and a mask 937 is the mask which protects the field used as the channel 
formation field of the semi-conductor layer which forms TFT of the pixel section and the field of the 
circumference of it, and retention volume. 

[0096] The conditions of the ion doping method in the 2nd doping processing make a dose 1.5x1015 
atoms/cm2, and dope Lynn (P) by setting acceleration voltage to 60-100keV. Here, an impurity range is 
formed in each semi-conductor layer in self align by using the 2nd conductive layer 924a— 929a as a 
mask. Of course, it is not added by the field covered with masks 935-937. In this way, the 2nd impurity 
range 938-940 and the 3rd impurity range 942 are formed. The impurity element which gives n mold by 
the density range of 1x1020 to 1x1021-/cm3 is added by the 2nd impurity range 938-940. Here, the field 
of the same density range as the 2nd impurity range is also called n+ field. 

[0097] Moreover, the 3rd impurity range will be formed in low concentration rather than the 2nd impurity 
range of the 1st conductive layer, and the impurity element which gives n mold by the density range of 
1x1018 to 1x1019-/cm3 will be added. In addition, the 3rd impurity range has the concentration gradient 
which high impurity concentration increases toward the edge of the taper section in order to dope by 
passing the part of the 1 st conductive layer which is a taper configuration. Here, the field of the same 
density range as the 3rd impurity range is also called n-field. Moreover, an impurity element is not added 
by the 2nd doping processing, but the field covered with masks 936 and 937 turns into the 1st impurity 
range 944 and 945. 

[0098] Subsequently, after removing the masks 935-937 which consist of a resist, as the masks 946- 
948 which newly consist of a resist are formed and it is shown in drawing 10 (B), 3rd doping processing 
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is performed. 

[0099] In a drive circuit, the 4th impurity ranges 949 and 950 and 5th impurity range 951 and 952 where 
the impurity element which gives the conductivity type of p mold to the semi-conductor layer which 
forms the semi-conductor layer and retention volume which form the p channel mold TFT by doping 
processing of the above 3rd was added are formed. 

[0100] Moreover, the impurity element which gives p mold, by the density range of 1x1020 to 1x1021- 
/cm3 is added by the 4th impurity range 949 and 950. in addition — the 4th impurity range 949 and 950 
— a previous process — Lynn — the concentration of the impurity element which gives p mold 
although it is the field (n — field) where (P) was added — the — it is added 1.5 to 3 times and the 
conductivity type is p mold. Here, the field of the same density range as the 4th impurity range is also 
called p+ field. 

[0101] Moreover, the 5th impurity range 951 and 952 is formed in the field which laps with the taper 
section of 2nd conductive layer 925a, and the impurity element which gives p mold by the density range 
of 1x1019 to 1x1020-/cm3 is added. Here, the field of the same density range as the 5th impurity range 
is also called p-field. 

[0102] The impurity range which has the conductivity type of n mold or p mold in each semi-conductor 
layer at the process to the above is formed. Conductive layers 924-927 serve as a gate electrode of 
TFT. Moreover, in the pixel section, while forms retention volume and a conductive layer 928 serves as 
an electrode. Furthermore, a conductive layer 929 forms source wiring in the pixel section. 
[0103] Subsequently, a wrap insulator layer (not shown) is mostly formed for the whole surface. In this 
example, the silicon oxide film of 50nm of thickness was formed by the plasma-CVD method. Of course, 
this insulator layer is not limited to the silicon oxide film, and may use the insulator layer containing 
other silicon as a monolayer or a laminated structure. 

[0104] Subsequently, the process which carries out activation of the impurity element added by each 
semi-conductor layer is performed. This activation process is performed by the approach combined with 
either among heat treatments using the approach of irradiating the rapid thermal annealing method (RTA 
law) for having used the source of a lamp light, an YAG laser, or an excimer laser from a rear face, or a 
furnace, or these approaches. In addition, any of the laser mentioned above are sufficient as laser. 
[0105] Moreover, although this example showed the example which formed the insulator layer before the 
above-mentioned activation, after performing the above-mentioned activation, it is good also as a 
process which forms an insulator layer. 

[0106] Subsequently, the 1st interlayer insulation film 953 which consists of an oxidation silicon nitride 
film is formed by the thickness of 200nm by the plasma-CVD method. Using SiH4, N20, and NH3 and H2 
as material gas, RF (13.56MHz) power of 100W is supplied also to a substrate side (sample stage), and a 
negative auto-bias electrical potential difference is impressed substantially. Then, it heat-treats (it is 
heat treatment of 1 - 12 hours at 300-550 degrees C), and the process which hydrogenates a semi- 
conductor layer is performed. ( Drawing 10 (O) This process is a process which carries out termination 
of the dangling bond of a semi-conductor layer by the hydrogen contained in the 1st interlayer insulation 
film 953. However, in this example, since the ingredient which uses aluminum as a principal component 
as the 2nd conductive layer is used, it is important to consider as the heat treatment conditions which 
the 2nd conductive layer can bear in the process to hydrogenate. As other means of hydrogenation, 
plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. Furthermore, the 
2nd interlayer insulation film 954 which consists of organic insulating material ingredients, such as an 
acrylic, and SOG (Spin on Glass; spreading silicon oxide film). BCB (benz-cyclo-butene). may be formed 
on the 1st interlayer insulation film 953. In this example, the SOG film of 1.6 micrometers of thickness is 
formed. 

[0107] And the contact hole which reaches source wiring 929, the contact hole which reaches 
conductive layers 927 and 928, and the contact hole which arrives at each impurity range are formed. In 
this example, two or more etching processings are performed one by one. In this example, after etching 
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the 2nd interlayer insulation film by using the 1st interlayer insulation film as an etching stopper, and 
etching the 1st interlayer insulation film by using an insulator layer (not shown) as an etching stopper, 
the insulator layer (not shown) was etched. 

[0108] Then, wiring and a pixel electrode are formed using aluminum, Ti, Mo, W, etc. As for the ingredient 
of these electrodes and a pixel electrode, it is desirable to use the ingredient which was excellent in 
reflexibility, such as film which uses aluminum or Ag as a principal component, or these cascade screens. 
In this way, a source electrode or the drain electrodes 955-960, the gate wiring 962, and the connection 
wiring 961 are formed. 

[0109] And the 3rd interlayer insulation film which consists of an oxidation silicon nitride film is formed 
by the thickness of 800nm by the plasma-CVD method. Using SiH4, N20, and NH3 and H2 as material 
gas, RF (13.56MHz) power of 100W is supplied also to a substrate side (sample stage), and a negative 
auto-bias electrical potential difference is impressed substantially. The shape of toothing arises like the 
3rd interlayer insulation film front face shown in drawing 1 1 (a). 

[0110] CMP polish is performed in order to carry out flattening of the shape of this toothing. And linear 
opening is formed in the 3rd interlayer insulation film so that CMP polish may be carried out to 
homogeneity. 

[0111] Then, the mask by the resist is formed on the 2nd interlayer insulation film. Although what is 
necessary is just to set up suitably spacing of linear opening which a mask adjoins according to the 
ingredient of a ground object, the purpose, and CMP equipment conditions, as it forms more linear 
openings than the pixel section with a low wiring consistency, it should just form a mask in the drive 
circuit section with a high wiring consistency. Then, etching processing is performed and linear opening 
is formed. 

[01 12] A mask is removed and the 3rd interlayer insulation film is ground with a CMP technique. What is 
necessary is just to set up suitably the polish pressurization which is the polish conditions of CMP 
equipment, polish time amount, Tb/Sp, etc. in things according to the purpose with the ingredient of 
equipment or a ground object, magnitude, and CMP equipment. The conditions of the CMP equipment in 
this example are set to polish pressurization 600 gf/cm2, polish time amount 120sec, and Tb/Sp=40/40. 
What distributed the fumed silica particle which pyrolyzes for example, chlorination silicon gas and is 
obtained in the KOH addition water solution is used for the slurry of CMP. Thus, flattening of the 2nd 
interlayer insulation film can be carried out to homogeneity by polish of CMP equipment. 
[0113] The pixel section 907 which has the drive circuit 906 which has the n channel mold TFT901, the 
p channel mold TFT902, and the n channel mold TFT903 as mentioned above, and the pixel TFT904 
which consists of an n channel mold TFT and retention volume 905 can be formed on the same 
substrate. ( Drawing 1 1 (b)) In this specification, such a substrate is called a active-matrix substrate for 
convenience. r 

[0114] What is necessary is to form a shift register circuit, a buffer circuit, a level-shifter circuit, a latch 
circuit, etc., combining these TFT(s) 901-903 suitably, and just to form the drive circuit 906. For 
example, what is necessary is to connect complementary and just to form the n channel mold TFT901 
and the p channel mold TFT902, in forming a CMOS circuit. 

[01 15] Especially, the structure of the n channel mold TFT903 is suitable for the buffer circuit where 
driver voltage is high from the purpose which prevents degradation by the hot carrier effect. 
[0116] Moreover, the structure of the n channel mold TFT901 which is GOLD structure is suitable for 
the circuit where dependability is considered as top priority. 

[0117] A uniform and flat interlayer insulation film is realizable, holding a high numerical aperture, since 
the interlayer insulation film which carried out flattening to homogeneity can be obtained without 
preparing dummy wiring by using the production approach of the semiconductor device of this invention. 
[01 18] [Example 2] Also in the reverse stagger mold TFT, since the drive circuit section differs in a 
wiring consistency from the pixel section, a flat interlayer insulation film can be formed by this invention. 
This example explains the pixel configuration which used the reverse stagger mold TFT. 
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[01 19] The sectional view of the pixel of this example is shown in drawing 12 . It is the pixel 1208 and 
TFT 1209 of TFT 1203-1206 for a drive of the drive circuit section 1201, and the pixel section 1202. 
[0120] drawing 12 (a) — the 1st interlayer insulation film 1220 top — source wiring, drain wiring, and 
connection wiring — forming — source wiring, drain wiring, and the connection wiring 1222 — covering - 
- a 1st interlayer insulation film top — Plasma CDV — it is drawing in the condition of having formed 
the 2nd interlayer insulation film 1223 by law. 

[0121] Then, polish by CMP equipment is performed and the 2nd flat interlayer insulation film is obtained 
to homogeneity. And as shown in drawing 12 (b), the pixel electrode 1224 is formed on the 2nd interlayer 
insulation film 1223. In addition, the pixel electrode 1224 is connected through the contact hole formed 
in the 2nd interlayer insulation film 1223. 

[0122] A uniform and flat interlayer insulation film is realizable, holding a high numerical aperture, since 
the interlayer insulation film which carried out flattening to homogeneity can be obtained without 
preparing dummy wiring also in the reverse stagger mold TFT by using the production approach of the 
semiconductor device of this invention like this example. 

[0123] [Example 3] This example explains below the process which produces an active matrix liquid 
crystal display from the active-matrix substrate produced in the example 1. Drawing 13 is used for 
explanation. 

[0124] First, after obtaining the active-matrix substrate of the condition of drawing 1 1 according to an 
example 1. the orientation film is formed on the active-matrix substrate of drawing 11 , and rubbing 
processing is performed. In addition, in this example, before forming the orientation film, the spacer of 
the shape of a column for holding substrate spacing was formed in the desired location by carrying out 
patterning of the organic resin film, such as acrylic resin film. Moreover, it may replace with a column- 
like spacer and a spherical spacer may be sprinkled all over a substrate. 

[0125] Subsequently, an opposite substrate is prepared. The color filter with which the coloring layer 
and the protection-from-light layer have been arranged corresponding to each pixel is prepared in this 
opposite substrate. Moreover, the protection-from-light layer was prepared also in the part of a drive 
circuit. The wrap flattening film was prepared for this color filter and a protection-from-light layer. 
Subsequently, on the flattening film, the counterelectrode which consists of transparence electric 
conduction film was formed in the pixel section, the orientation film was formed all over the opposite 
substrate, and rubbing processing was performed. 

[0126] And the pixel section, the active-matrix substrate with which the drive circuit was formed, and 
an opposite substrate are stuck by the sealant. The filler is mixed in the sealant and two substrates are 
stuck on it with uniform spacing by this filler and pillar-shaped spacer. Then, a liquid crystal ingredient is 
poured in among both substrates, and it closes completely with encapsulant (not shown). What is 
necessary is just to use a well-known liquid crystal ingredient for a liquid crystal ingredient. Thus, an 
active matrix liquid crystal display is completed. And if there is need, a active-matrix substrate or an 
opposite substrate will be divided in a desired configuration. Furthermore, optical films, such as a 
polarizing plate and a phase contrast plate, were suitably prepared using the well-known technique. And 
FPC was stuck using the well-known technique. 

[0127] In this way, the configuration of the obtained liquid crystal module is explained using the plan of 
drawing 13 . 

[0128] The pixel section 1304 is arranged in the center of the active-matrix substrate 1301. The source 
signal-line drive circuit 1302 for driving a source signal line is arranged at the pixel section 1304 bottom. 
The gate signal line drive circuit 1303 for driving a gate signal line is arranged at right and left of the 
pixel section 1304. In the example shown in this example, although considered as bilateral symmetry 
arrangement to the pixel section, arrangement of only one side is sufficient as this, and, as for the gate 
signal line drive circuit 1303, a designer should just choose it suitably in consideration of the substrate 
size of a liquid crystal module etc. However, considering operational reliability, drive effectiveness, etc. 
of a circuit, the bilateral symmetry arrangement shown in drawing 13 is desirable. 
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[0129] The input of the signal to each drive circuit is performed from a flexible printed circuit board 
(Flexible Print CircuitFPC) 1305. FPC1305 is stuck by pressure through the anisotropy electric 
conduction film etc., after carrying out opening of the contact hole to an interlayer insulation film and 
the resin film and forming the connection electrode 1309 so that wiring arranged to the predetermined 
location of a substrate 1301 may be reached. In this example, the connection electrode was formed 
using UO. 

[01 30] A sealing compound 1 307 is applied along with a substrate periphery, and where a fixed gap 
(spacing of a substrate 1301 and the opposite substrate 1306) is maintained with the spacer beforehand 
formed on the active-matrix substrate, the opposite substrate 306 is stuck around the drive circuit 
section and the pixel section. Then, a liquid crystal device is poured in from the part to which the sealing 
compound 1307 is not applied, and it is sealed with encapsulant 1308. A liquid crystal module is 
completed according to the above process. 

[0131] Moreover, some ICs may be used for a part of drive circuit although the example which formed all 
the drive circuits on the substrate here was shown. This example can be freely combined with an 
example 1 and an example 2. 

[0132] An active matrix liquid crystal display is producible from the active-matrix substrate which has 
the film by which flattening was carried out to homogeneity like this example. 

[0133] [Example 4] It cannot be overemphasized that it can use also for the luminescence display which 
this invention solves the ununiformity of the flattening film by the wiring consistency of a multilayer 
interconnection, and was equipped with the organic light emitting device (OLEDrOrganic Light Emitting 
Device). This example shows the example equipped with the organic light emitting device which carries 
out luminescence display production to drawing 14 . 

[0134] OLED has the layer (it is hereafter described as an organic luminous layer) containing the organic 
compound (organic luminescent material) with which the luminescence (Electroluminescence) generated 
by adding electric field is obtained, an anode plate, and cathode. Although the luminescence in an 
organic compound has luminescence (phosphorescence) at the time of returning from luminescence at 
the time of returning from a singlet excitation state to a ground state (fluorescence), and a triplet 
excitation state to a ground state, one of luminescence of the luminescence mentioned above may be 
used for the luminescence equipment of this invention, or both luminescence may be used for it. 
[0135] In addition, on these specifications, all the layers formed between the anode plate of OLED and 
cathode are defined as an organic luminous layer. A luminous layer, a hole-injection layer, an electron 
injection layer, an electron hole transportation layer, an electronic transportation layer, etc. are 
concretely contained in an organic luminous layer. OLED has fundamentally the structure where the 
laminating of an anode plate / luminous layer / the cathode was carried out to order, and, in addition to 
this structure, it may have the structure which carried out the laminating to order, such as an anode 
plate / hole-injection layer / luminous layer / cathode, and an anode plate / hole-injection layer / 
luminous layer / electronic transportation layer / cathode. 

[0136] The so-called plan of the module with which drawing 14 (A) has OLED, and EL module, and 
drawing 14 (B) are the sectional views which cut drawing 1 4 (A) by A-A\ The pixel section 1402, the 
source side drive circuit 1401, and the gate side drive circuit 1403 are formed in the substrates 1400 
(for example, a glass substrate, a crystallization glass substrate, or a plastic plate etc.) which have an 
insulating front face. These pixel sections and drive circuits can be obtained if the above-mentioned 
example is followed. 

[0137] Moreover, 1418 is a sealant, 1419 is a protective coat, and the DLC film is used. The pixel 
section and the drive circuit section are covered by the sealant 1418, and the sealant is covered by the 
protective coat 919. Furthermore, the closure is carried out by the covering material 1420 using the 
binder. As covering material 1420, the base material of what kind of presentation is sufficient as plastics, 
glass, a metal, the ceramics, etc. Moreover, you may be what the configuration of the covering material 
1420 and especially the configuration of a base material are not limited, either, but has a flat surface, 
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the thing which has a curved surface, the thing which has flexibility, and a film-like thing. In order to be 
equal to deformation by heat, external force, etc., as for the covering material 1420, it is desirable to use 
the thing of the same quality of the material as a substrate 1400, for example, a glass substrate, and it 
processes the crevice configuration (a depth of 3-10 micrometers) shown in drawing 14 by the 
sandblasting method etc. in this example. It is desirable to form the crevice (a depth of 50-200 
micrometers) in which it is furthermore processed and a drying agent 1421 can be installed. Moreover, 
when manufacturing EL module by multiple picking, after sticking a substrate and covering material, you 
may divide so that an end face may be in agreement using a C02 laser etc. 

[0138] Moreover, although not illustrated here, in order to prevent a background being reflected with 
reflection of the metal layers (here cathode etc.) to be used, the circular polarization of light means 
called the circular polarization of light plate which consists of a phase contrast plate (lambda/4 plate) or 
a polarizing plate may be established on a substrate 1400. 

[0139] In addition, 1408 is wiring for transmitting the signal inputted into the source side drive circuit 
1401 and the gate side drive circuit 1403, and receives a video signal and a clock signal from FPC 
(flexible print circuit)1409 used as an external input terminal. Moreover, the luminescence equipment of 
this example may be a digital drive, and you may be an analog drive, and a video signal may be a digital 
signal and may be an analog signal. In addition, although only FPC is illustrated here, the printed-circuit 
base (PWB) may be attached in this FPC. Not only the body of luminescence equipment but the 
condition that FPC or PWB was attached in it shall be included in the luminescence equipment in this 
specification. Moreover, although it is also possible to form complicated integrated circuits (memory, 
CPU, a controller, D/A converter, etc.) on the same substrate as these pixel sections and drive circuits, 
production with the small number of masks is difficult. Therefore, it is desirable to mount IC chip 
equipped with memory, CPU, the controller, the D/A converter, etc. by the COG (chip on glass) method, 
the TAB (tape automated bonding) method, or the wirebonding approach. 

[0140] Next, cross-section structure is explained using drawing 14 (B). An insulator layer 1410 is formed 
on a substrate 1400, the pixel section 902 and the gate side drive circuit 903 are formed above the 
insulator layer 1410, and the pixel section 1402 is formed of two or more pixels containing the pixel 
electrode 1412 electrically connected to TFT1411 for current control, and its drain. Although two or 
more TFT(s) were made in one pixel in fact, only TFT1411 for current control was illustrated here for 
simplification. Moreover, the gate side drive circuit 1403 is formed using the CMOS circuit which 
combined the n channel mold TFT1413 and the p channel mold TFT1414. 

[0141] What is necessary is just to produce these TFT(s) (for 1411, 1413, and 1414 to be included) 
according to the n channel mold TFT of the above-mentioned example 1, and the p channel mold TFT of 
the above-mentioned example 1. In addition, although the example which used the top gate mold TFT 
here was shown, it is also possible to use the bottom gate mold TFT which is not limited to the 
structure of TFT but is in an example 2. 

[0142] An insulator layer is prepared on these connection wiring of TFT. In this invention, organic resin 
film, such as polyimide besides the insulating material containing silicon, such as oxidation silicon, 
oxidation silicon nitride, and silicon nitride, a polyamide, an acrylic (a photosensitive acrylic is included), 
and BCB (benz-cyclo-butene), can also be used as an insulating material used as an ingredient of an 
insulator layer. Moreover, the layer shown by AINxOy may be used as other ingredients of an insulator 
layer, the nitriding oxide layer (layer show by AINxOy ) containing the aluminum form and obtain under 
the ambient atmosphere which mixed argon gas . nitrogen gas . and oxygen gas using an alumimium 
nitride (AIN ) target , use a spatter — nitrogen — 2.5atm(s)% - 47.5atm % — it be the include film . and 
thermal conductivity have the heat dissipation effectiveness highly , and . in addition to the 
effectiveness which can block moisture and oxygen , have the description that translucency be still very 
higher . In addition, impurities, such as alkali metal and alkaline earth metal, can prevent entering into the 
barrier layer of TFT. 

[0143] Then, opening is formed in an insulator layer, and flattening is ground and carried out to 
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homogeneity. By this, thickness of an organic compound layer can be made into homogeneity, organic 
compound **** can be carried out, and electric field can be added to homogeneity. In addition, since the 
problem that a component life falls since not only the brightness of a light emitting device falls, but the 
current density in an organic compound layer will also become uneven and degradation of a component 
is rash in it arises when electric field join an ununiformity, the processing by the CMP method has the 
effectiveness for improving a component property also in the field of adding uniform electric field to an 
organic compound layer. Moreover, an insulator layer etches and functions as bank 1415. 
[0144] Moreover, a pixel electrode is used as cathode, the laminating of the anode plate is carried out to 
EL layer, and drawing 14 is good also as a configuration which emits light to hard flow. The example is 
shown in drawing 1 5 . In addition, since it is the same, a plan is omitted. 

[0145] The cross-section structure shown in drawing 15 is explained below. As a substrate 1500, a 
semi-conductor substrate or a metal substrate can also be used besides a glass substrate or a quartz 
substrate. An insulator layer 1510 is formed on a substrate 1500, the pixel section 1502 and the gate 
side drive circuit 1503 are formed above the insulator layer 1510, and the pixel section 1502 is formed 
of two or more pixels containing the pixel electrode 1512 electrically connected to TFT1511 for current 
control, and its drain. Moreover, the gate side drive circuit 1503 is formed using the CMOS circuit which 
combined the n channel mold TFT1513 and the p channel mold TFT1514. 

10146] The pixel electrode 1512 functions as cathode of OLED. Moreover, bank 1515 is formed in the 
both ends of the pixel electrode 1512, and the EL layer 1516 and the anode plate 1517 of OLED are 
formed on the pixel electrode 1512. 

[0147] An anode plate 1517 functions also as wiring common to all pixels, and is electrically connected 
to FPC1509 via the connection wiring 1508. Furthermore, all the components contained in the pixel 
section 1502 and the gate side drive circuit 1503 are covered by the anode plate 1517, the sealant 1518, 
and the protective coat 1519. Moreover, the covering material 1520 and a substrate 1500 were stuck 
with adhesives. Moreover, a crevice is established in covering material and a drying agent 1521 is 
installed. 

[0148] In addition, it is desirable to use transparence or a translucent ingredient to the light as a sealant 
1518 as much as possible. Moreover, as for a sealant 1518, it is desirable that it is the ingredient which 
penetrates neither moisture nor oxygen as much as possible. 

[0149] Moreover, in drawing 15 , since the pixel electrode was used as cathode and the laminating of the 
anode plate was carried out to EL layer, the luminescence direction is the direction of the arrow head 
shown in drawing 1 5 . 

[0150] Moreover, although not illustrated here, in order to prevent a background being reflected with 
reflection of the metal layers (pixel electrode which turns into cathode here) to be used, the circular 
polarization of light means called the circular polarization of light plate which consists of a phase 
contrast plate (lambda/4 plate) or a polarizing plate may be established on the covering material 1520. 
[0151] Although the drive approach of the luminescence display equipped with the above-mentioned 
organic light emitting device has a constant current drive and a constant voltage drive, this example may 
be with which. 

[0152] In addition, this example can be freely combined with an example 1 and an example 2. 
[Example 5] This invention can be used as a display of all the electronic instruments that include a 
display display as components also including an above-mentioned EL display. 

[0153] As such an electronic instrument, the picture reproducer (equipment equipped with the display 
which specifically reproduces record media, such as a compact disk (CD), a laser disc (trademark) (LD), 
or a digital videodisc (DVD), and can display the image) equipped with an EL display, a video camera, a 
digital camera, head installation mold displays (head mount display etc.), car navigation, a personal 
computer, Personal Digital Assistants (a mobile computer, a cellular phone, or digital book), and a record 
medium etc. is mentioned. The example of these electronic instruments is shown in drawing 18 . 
[0154] Drawing 18 (A) is a display and contains a case 2001, susceptor 2002, a display 2003, the 
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loudspeaker section 2004, and video input terminal 2005 grade. The luminescence equipment produced 
by this invention can be used for a display 2003. Since it is a spontaneous light type, the luminescence 
equipment which has a light emitting device has an unnecessary back light, and it can be made into a 
display thinner than a liquid crystal display. In addition, as for a display, all the displays for information 
displays the object for personal computers, the object for TV broadcast reception, for an advertising 
display, etc. are contained. 

[0155] Drawing 18 (B) is a digital still camera, and contains a body 2101, a display 2102, the television 

section 2103, the actuation key 2104, the external connection port 2105, and shutter 2106 grade. The 

luminescence equipment produced by this invention can be used for a display 2102. 

[0156] Drawing 18 (C) is a note type personal computer, and contains a body 2201, a case 2202, a 

display 2203, a keyboard 2204, the external connection port 2205, and pointing mouse 2206 grade. The 

luminescence equipment produced by this invention can be used for a display 2203. 

[0157] Drawing 18 (D) is a mobile computer and contains a body 2301, a display 2302, a switch 2303, the 

actuation key 2304, and infrared port 2305 grade. The luminescence equipment produced by this 

invention can be used for a display 2302. 

[0158] Drawing 18 (E) is the picture reproducer (specifically DVD regenerative apparatus) of the pocket 
mold equipped with the record medium, and contains a body 2401, a case 2402, a display A2403, a 
display B2404, the record-media (DVD etc.) reading section 2405, the actuation key 2406. and 
loudspeaker section 2407 grade, the luminescence equipment produced by this invention although the 
display A2403 mainly displayed image information and the display B2404 mainly displayed text — these 
displays A and B — it can use for 2403 and 2404. In addition, a home video game machine machine etc. 
is contained in the picture reproducer equipped with the record medium. 

[0159] Drawing 18 (F) is a goggles mold display (head mount display), and contains a body 2501. a 
display 2502, and the arm section 2503. The luminescence equipment produced by this invention can be 
used for a display 2502. 

[0160] Drawing 18 (G) is a video camera and contains a body 2601, a display 2602, a case 2603, the 
external connection port 2604, the remote control receive section 2605, the television section 2606, a 
dc-battery 2607, the voice input section 2608, and actuation key 2609 grade. The luminescence 
equipment produced by this invention can be used for a display 2602. 

[0161] Drawing 18 (H) is a cellular phone and contains a body 2701, a case 2702. a display 2703. the 
voice input section 2704. the voice output section 2705, the actuation key 2706. the external connection 
port 2707, and antenna 2708 grade here. The luminescence equipment produced by this invention can be 
used for a display 2703. In addition, a display 2703 can stop the power consumption of a cellular phone 
by displaying a white alphabetic character on a black background. 

[0162] In addition, if the luminescence brightness of an organic material will become high in the future, 
expansion projection of the light containing the outputted image information will be carried out with a 
lens etc., and it will also become possible to use for the projector of a front mold or a rear mold. 
[0163] Moreover, the above-mentioned electric appliance displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable television), 
and its opportunity to display especially animation information has been increasing. Since the speed of 
response of an organic material is very high, luminescence equipment is desirable to a movie display. 
[0164] Moreover, in order that the part which is emitting light may consume power, as for luminescence 
equipment, it is desirable to display information that the amount of light-emitting part decreases as 
much as possible. Therefore, when using luminescence equipment for the display which is mainly 
concerned with text like a Personal Digital Assistant especially a cellular phone, or a sound system, it is 
desirable to drive so that text may be formed by part for a light-emitting part by making a part for a 
non-light-emitting part into a background. 

[0165] As mentioned above, the applicability of the luminescence equipment produced using the 
production approach of this invention is very wide, and using for the electric appliance of all fields is 
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possible. Moreover, the electric appliance of this example can use for the display the luminescence 
equipment produced by carrying out this invention. 
[Effect of the Invention] 

[0166] By using the production approach of the semiconductor device of this invention, the film front 
face which carried out flattening to homogeneity can be obtained, and the semiconductor device 
independent of the consistency of the pattern leading to a substrate level difference and a dimension 
can be offered. 
[0167] 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the semiconductor device of this invention. 
[Drawing 2] The sectional view of the semiconductor device of this invention. 
[Drawing 3] The sectional view of the semiconductor device of this invention. 
[Drawing 4] The sectional view of the semiconductor device of this invention. 
[Drawing 5] The sectional view of the conventional semiconductor device. 
[Drawing 6] Drawing measured about the conventional rate of polish. 
[Drawing 7] Drawing explaining the configuration of this invention. 
[Drawing 8] Drawing measured about the polish effectiveness of this invention. 

[Drawing 9] Drawing explaining the production process of the semiconductor device of this invention. 

[Drawing 10] Drawing explaining the production process of the semiconductor device of this invention. 

[Drawing 11] Drawing explaining the production process of the semiconductor device of this invention. 

[Drawing 1 2] Drawing explaining the structure of the reverse stagger mold TFT. 

[Drawing 13] The plan of the semiconductor device of this invention. 

[Drawing 14] The sectional view of the luminescence equipment of this invention. 

[Drawing 15] The sectional view of the luminescence equipment of this invention. 

[Drawing 16] Drawing explaining the configuration of this invention. 

[Drawing 1 7] Drawing explaining the configuration of this invention. 

[Drawing 18] Drawing showing an example of an electric appliance. 

[Translation done.] 
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* 2 CDJPHai&liJgifc^ CfcDflifb^cDIiaiEB i 2 0 ©SS£ 
irlslfiaciri-So ^^^V^tt^Stcj^CT, g^tt^ 
s>^Vi/, <§*&^y?->?'*miR-rh,tt±i,\ Hfc, 

yf-l'?*. h y-^mt LXt>&^&. X&Wte^y^^ 

[0 0 4 8] US?* M£J:5^**£8fc*U CMPft 

[0 04 9] CMPMOil^ttTfcS^ 

[ 0 0 5 0 ] *HJ6©^«S-Ctt, CMP^@|C*Jl>TS 

• tiit vfm^s t i mm ii©scea usog/c 

m 2 ~5 0 0 g/cm2SS^BE^SrAPx.P : SSr^\ Dfl 

fflLt. &2<omf&im.m*m-\z-¥-mtirz> 0 (m2 
(c) ) ^o^, 7y&.*\>*>^x^wmmM*&L'o 

[00 5 1] 2klC s 03 (a) ptc, ia?SS50D 

40 Ml 2 2«:SltTt> X\\ rrtll, Al^^r^U 
fc„ ^3t^»i TFT »^t*SA 9 iii ft ^ J; 5 fcR^ ^ 
^tSrSig Uft V^-Cfcixtf A 1 ^©Mi|sfT-t>fi} 

*pftv\ 

[qo5 2] ft*=\ &mtm%.mt<Dr B KD3t£.®m&m 

li^i^li, *&-»-¥ffi^$tLfcS2<o^rflJfe@tlg 
±li, J5fcSg3<0«|«*fe»JRSrK»tT'bJ:i,\ ¥■ 
mt 3r * * 2> ft b . 3!3fcJ8i _t coB 3 R»fe»Blf^ L 

so [0053] mt/tm&M&Ltcoh^ &mn&t uso 
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rmcomtmt^ y = Vjg! 1 2 3 *<E>^ B 

Ml 24i&ig!Ki6jU 1 SiW^ilSrirS^V** 

mmwmt u-c i tobi-hubi-So mmm 

%<DmtW§& (ZnO) Lfcgl^m^Srffil^T 

[00 54] ^ 1 RTfm 2 tDlfe^i & 

?K, TcJ'y/v. *!)7vK ^Ky^C 5 KTO\ BC "> 

B Hy/-/^yr^) ^) Jg&ffl^sr 

5. 

[005 5] *HJS<D^fi§-eH. & 2 <D/f 

L S I <D X 5 KH/IWJ:<a#JiEi6&£^f&i-5*&£\ £- 

[0 0 5 6] ^lX^2©gB1lfe^Jig<0«-^i: LTib 
Sim^i s 2. 5~3. 0 b'b&^ttPt (KATv 1 ow- 

UXttS i 0 2 mzC^ HSrj^IPUT^ 

t ^xYmmi^^UK^^ y r y -^-^ 

[0 057] *&W<D*m&$iS.<ottMl>&ZR^5 - 
tic*!?, y5-ga^Sr^^5rt<C<. IS-fcWfb 

[0 0 5 8] *^PJfiSOG (Spin On Glass : 

tsoc BCB^t<o^mu^\cximifi^mm,m 

(DfSm&ttK. SOG, BCB^$rJPfR\L,T@«)SXS 
i^STfe 9 . SOG, BCB*?#®£Lfc7k$HSK<fc 

[0 0 5 9] #38Wfi-7**£J8^-C*fe&JB&£^ 
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[0 0 6 0] (mm<Dwm2) &m±\zB&.ztizmwi 

[00 6 1] 1^8(0^771:, S^<0/^Hi:/i:5a 
M'<# — ViS (a) 5 0 0/xmX 1 1 0 O./im, (b) 
7. 5(imXl 2^m> (c) 300/imX650/j 
nu (d) 62(imX125Mm, (e) lOOjimfi. 
<D2#j& (H3PB1 00/xiri) , (f) 200/imX50 
0/zm, (g) ^.-J^U t UT^-ViOJBISI 

[0062] ?77frh. wtmommttiZ'^-^ 

fc*>, si^^-y©)g*t (±ffia>s>il*:ffi») * 5 ®t> 
/hSwMb) #&fc3FS8£:o 5 51< > £*T (d) , mi 

mcwmi&&-ehz> (c) » (e) siis (f) , 
(a) . >-<Dtn^ (g) ^at>w^jsar* s s 

[0063] wm&m-i.w&<r>mm 1 1£ 

sage (&n<om ^mtmmt^hmm^fi^^izM 

5. lot, £ J |*<Offia^JtbT^5aS59A«)5S'J-&^ 
o*0> B18W^*<O^.A»f>*Mi-5i: (b).g£<E>/jN 
[0 0 6 4] ^©^©S^^-VtD^Hirttv BfflSI 
:?-V(7)7C/K jM^Cft^WHtt^V^ ^tot-# 

gB^li, ±IB (b) <D£otethmm-\z&&.-t-Z£o 
fi, KPSPtD^Sr^cb-f. Sfcl4KPasSrlS»t'iv^J:5 
[00 65] |g»Is]?Sgi5IC»±#^g£^i5#« Ei^« 

U\ztt^<mW)^UXi&< ®6»w*$jx2»J:e»/j: 
T-I4I2 4 >c^i" J: 5 ^SF^*feti!BI±cDK Pg6©^-j£^E 

[0066] 04 jc^-f-j: 9 tc. ntso^ i t mmz 

Mitmtis y = vBt^&^SjR 2 oJBMlfcfUtir 3 0 0 
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-10 0 Onm©J? £X'Ml&-f5. *©&, JiPQIUMtir 

«»l§I!ga$©£ig|S©ffi« 

&tid8IK^*1-3 IBP a*©©*!) fc*t<1-So ^©«fc 
[0 0 6 7] -«:«)»ciiBgpgS(D^d5^:#v^^3i^ 

[OO-esi'tO*,. CMPilBSrMv^-CJiWIfeaKSr 
W*t-«. r©£#, MPlR5©7&fcfc«fc0, sraife^K 

[006 9] *l£©»t$ 1 £ RMttK: 

fifflTF T/<*/l'ttttlt5. *|fett«>&1ft 1 , 

[0 0 7 0] mwmiffl&izPiVtXt±&MVi<DtoaUZM 
MOMeMHIiatiKfcKjA-*- 5 Ky h#©(»]ilH$©&£ 

[0 0 7 ir*JHtW>»tt©.fc5K:. IE«j[Hl8SgSiiS^ 

«fc *); MK*|j-fc:qMl<:fcLfcSKiteiiJ8S£#5 £ i 

[filfcfcl] ClOfeM l ) #3Be&*rtf^Tfl*3 JxS h v 

t>STFT*RR9'&9-t-.- 
[0 0 7 2] *"$\ SS9 0 0±{rTHfite^Bl9 0 1 £ 

y f- is>f®M L T S <*ftfc¥ig# 
1902-906 Sr^-fa. 
[0 0 7 3] S«9 0 0irLT»i, #7*St5 (# 1 7 
3 7) Srfflv\ TH6^«9 0 1 t LTtt, ^X^-C 
VD)£-Cj&IKta&4 OOt, JOFJfttf;* S i H4, NH3, 
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U20frZ>ftmZh.2>mkMit^l) =>>1&9 0 la (I 
J&ibS i =3 2%, 0=2 7%, N=2 4%, H= 1 7 
%) £5 0nm (ifJL<H10~2 0 0 m ) ^J&T-So 
iSfcV^ ScB&^yvzK-eftfrLfcSL *ffi©i!MtI8SSr 
#r7s/®6 (l/10 0*f?) -5. ^"CT^X 

•7CVDSt^Illg4 0 Ot, S i H 4 , N 2 

oi^^si^tiimtmt^]) =yii9 0 1 b (m^tb 

Si =3 2%. 0=5 9%. N=7%, H=2%) Sri 
• OOnm (ff4L<(45 0~2 0 0rai) Of^lC^M 

nm<Ojp:$ (iff l<|i2 5^8 0nm) -t?^-fao 

[0074] *m&MxaT®s&9 0 1 *• 2smmt V 

X* Lfc#, «irSE*fe|£lg©lWifflt;i= fctt 2 JU£A±«J1 $ 
itfcfcigi LXl&f&LXt>&<<\ *fc v ^XtCVD 

20 [0 0 7 5] ftl^, ^SS?3^«0*ffiSr^ Lfc 

^■Cli, (B 2 H 6 ) Sr«*^B8L^^t?y7 

JPSmffi 1 5 k V. v'jJ? 9 vSttK^-C 1 U^iXf 
^iStaOsccm, K— Xft2 X 1 0 12 /cm 2 tlP 

[0 0 7 6] »lf>-e, itMtl0ppmO=5'^l' 

[0077] 2ttN-c, #6H35fcffi*r*£S<t£*-Cifeigi 
m^©^*as-et7 5 s 0 0 "t— 6 5ott4 

~2 4B^ra«iS?rffx:tfJ:t\ - ^-CliaftzK^bwfc© 
©gfti&S (5 0 0^ H$pg) ©S. ig^wfc*©^ 

(5 50t> 4B»|R|) SrfToTigS*S*KS:# 
a. 4*5. wr-CfiiFSrffl^fcSW&a^fflv^ife*^* 
SB#RgT©ife^k* J Wlg47V7'7'=-^ 
S'Ci^^kiSr^oT'b.t^. 4fc\ r r-c»4->y =>-© 
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[oo7 8] te&immm&mvmtmzfty 

^frSA&fc^i-SfcfccDW-if-tt (XeCl i 
&*3 0 8nm) (OHMSt*^, ^fcH^^H^* 
T'ff^o W—lf— #fcttft*4 0 Onm£tT£>^ 
— if-ft^ YV0 4 U— tf-<D$&2&ffi&* ^3^H 
&&fflV^. V^-rtttCU-Ct. i9IliSi!lO~l 
OOOHzSI©^;v^l'-f-Mit\ ^teW—lf 

T 100~500mJ/c m 2 \zMft U 
9 0 — 9 5%<D^— /<— 7S>:/35&l>oTJ$JtU 

3 0Hz, =-*fH?—&9L 3 9 3mJ/cm 2 -(?W- f— 

[00 79] u— ?-%<Dmmz.£VMi&Zin1t 

spffl^LT^J:^. ^r<E»*§£\ r.cow~ f-% (M2(D 
\s— f~~ »-»±&*4 0 0nmUT<O^*r>~? U- if— 
YAGV- tf-<D^2iSPiS[, m3iSP&^V^ 

~60mJ/c m 2 ^C# < 
[0 0 8 0] r.CDJ; ptcLT^fe^-Sife^S^t 

i-WiSH 3 \z&\,^x -muftis Lxvvfc^fc L*>, 
&©«£1-;Jxtf> 1 x l Ol9/cm3fc&*.5fi«-e25#L 
T^2>. £>fi, r 5 &#f8^t>T FT 

[0 0 8 1] ^P$ixfc=5"5r^jEmSr^*-r5fc«)^ 

5nmt«t5. *3Ufe^Jc07 P 7X^C VDfe»Cj;5 
£*Si&£&3 0 ori: U 7-vw<-rt© 
JEE*)Sr2 6. 6 6 P a (0. 2Torr) iU ^^r^ 
/<-rtii^^^AS*^ S i H 4 ^*BK#1 0 0 s c 
cm. Tfr=T^tf*frffi,1kS 0 0 s c cm. Sfg^Sr 
2 0 0 s c c m-e^Jver'Jx&Al-S 2: £: tKiSJliSmfla 
«fc 9 #c3IJ5$t$C 2 7 . 12MHz> 8ARF^/3300 
W (RF/<!7-M0. 5W/cm2) ©Jifcm&fr ?„ 

T/U=^V7C^05iS^Sattv 1 X 1 0 20 /c m 3 ~ 1 X 
1 021/cm 3 > S^©^jSgl±l X 1 O20/ cm 3~ 
1 x l 021/cm3t'fc5, T^^^M^it 



75 

-;^t«:I^X6 5 0*C, 3#©[?ft&3i£tT^y;/* 

y i^i-* 0 

[0082] r<0«fc?fc, #btl,fc^14S^^ffi 

5) *»j«.Lfc*, h*^ 

[0 0 8 3] ^yttttf^S'ftVhtift 

y-f h*fe^»9 0 7 tt£ZJikm*3=&.ftti-z&mmt: 

Mf$rr2>. *HJ60it?tt, T^X-^cVDifelcfc!) l l 

S nmCDl^taftift^yaVlg USjfcJfcS i = 3 2 
%, 0=5 9%. N=7%. H=2%) XBffcfZ. 
[0 0 8 4] Jcv^t, 0 9 (a) fciirf-J: 5lC» y>f h 
%g09O 7±fC)KJ?:20~l 0Onm<Oll^fi 
9 0 8 at, fgjfl 0 0~4 0 0 n mO| 2 <D&m& 9 

0 8 b t #3«fc«-Ctt, y-f hlfe&Jgl 

9 0 7±UUBH?5 0 nmCDgfl:*^/^ JKJ93 7 0 
n m © * V x VJg£ 5 . 

[oo85]$ KommMRxfm 2 0#«®I^J^i-5 

^Sg&imi UtliT a . W, Ti, Mo, A.l , Cu 

PB)t^tv-f. fiaj^tf, K»5 0nmo^y^ryR, 
Kff5 00nm©7/W5=^iv'!)3y©^ (A l 

-si) jr. mm son w,nm^9 ^m^rmamm l 
B.i <om^<»*^y *T isKKzLxmit-?^? xt-is 

SrfflV^T'fe.fc^U M2©*«J^©T-'V'5 = ^i»i:->'y 
a^ro-g-^ (Al-S i ) II:ftx.T7/l'5 = !>Ai:f 
(Al-Ti) SrlV^TU^U 13© 

[0 0 8 6] &fc, 0 9 (b) ^-rj:5J-R^tXS»- 
J;!? YfrbteZ-**? 9 1 0~9 1 5Sr^J*L. 

y-r hm^xt5ieiiisrM^i-5A:*comi©^y^v^ 

ftiJSSrfTP. Bl^^5'^^^aT?li$i-RO t $2<D 
^y^>-y*#'etT5. ^s/^V^ICtt I CP (Induct 
ively Coupled Plasma : ^MH^%^L^7^) ^v=f-> 
^^feS:fflv^5ta^^ I C P^i s/^v^}£Srffl>\ aij/ 

Cl 2 , BCI 3> SiCl 4> CC 1 4 /«Ci:*Srtt: 
*t-t-5ffi^m^^*fc»iCF 4 , SF 6 , NF 3 /,fvifSr 

[0087] *mmwx&, mmw ism*?-- -/) 
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t>150W©RF (13. 5 6MHz) ^J?rgAU 
mv>Wmffl&y-<< Xll 12. 5cmX12. 5cmT? 

V^M^©WK»1-£x;y^V;/5§SEtt:2 0 0. 3 9 
nm/min. T a Nt»i-53iy?'^^*«Ht8 0. ' 
3 2 nm/m i ritf*9 » T.a MC»t.*WOWittt 

v** YfrbttZ'**? 9 1 0~9 1 5Sr^**-fl-^2 
©x-y^v^fH^JU xiy^v^ffltf^fcCF^ 
Cl2fcfe^\ ^^©tf^SiESifcSrS 0/3 0 
(seem) iU lPa ©JE^T? A*m<OW&\Z. 5 
00WCRF (13. 5 6MHz) i^itALty? 
X^&£j£LT;&3 O^a^^s/^v^SrtT-ofco £ 
fi«.(eW^f-^) tt2 0W©RF (13. 56M 
Hz) f^iSAL, |ISIftK:A©iE^VT;*fiffi£ 
EMP^S. C F 4 t C 1 2 SrS-&bfc^2 (O^y^^fk 
#-?ttWffiS.Rtf T a NJ&i: tlHe^lcni y^V>/$ax 

SH5 8. 9 7 nm/min, TaNIC^tix-yf ^ 
^21(16 6. 4 3 nm/rai ntJ)5. fr:fe\ K 

»i. i o~2 oyomstDSij-g-r^y^vmrasriajp^ 

[00 8 8] ±IE^ 1 ©x. j, 1-yiT>l6f&Hft. l^v?* b 

^-'<-U<0ftmtel 5~4 5° iftUf-fc^. 
[00 8 9] :5U, m©x.y^i';> r #ySKJ;>5Sfi 
1 ©SlSJi i: m 2 ©SgWia^ricSSg 1 ©^©411 
917-921 (9l©$%19 1 7 a~9 2 1 a if 
2©&SJ§9 1 7 b~9 2 1b) fc^/fc-TS. *f<{ Klft 

&K£fcS*fe8aB9 0 7tt\ 10~2 0nmSIi?f 
V/Siv Jg 1 ©^tt©«m^ 9 17-921 -QW^fr 

[0090] uv 5 ;*. ha^&S-^^SrBfc** 

-ffcB2w^s/^Vi/*aSS:tf 5. 
y^^^tc s F 6 t c I 2 t 0 2 t SrfflW **veh,©# 
^SEftitir 2 4/1 2/2 4 (seem) tU 1. 3 
P a OflE^-Ca^ScOmtSK? 0 0WORF (13. 
5 6 MHz) fASrSALty^XTSr^Ltx;,? 
V^Sr2 5#ffofc 0 £«<B0 (f#ft*x-v?) let 10 
»©RF (13. 5 6 MHz) ^J&SAU HfCMlC 

S-C©WICjit-t-?)^.y^-^^g|i2 2 7. 3 n m/m 



2* 

1 n. T a N»C*H-3:n y^V^5£Stt:3 2 . 1 n m/ 
m i n-e*,?) > T a Nfc*t-t-3W©iI#U£l4 7 . 1 

3 3. 7 nm/m i n S i ONlC*fi-5W<Dj! 

^Jt«6. 8 3tfe5. roiptxyf^^ffl^ 

7tSF 6 ^ffl^fc^ &&J8I9 1 6 i©i§#it#;B 

£9 16 »C*51/ >T*£j 8 n m V,frmWi t> 
[00 9 1] wC9^2<03e>y^-V^atC.t 9W<Df- 
10 /<— Ar±7 0* tftofCo -<0B2©^->^V^ftiSlw 
i9l2©i^i9 2 4 b-9 2 9 b-*JMtt-«. - 

sgi©i»ms»4> Kzhh)i^y^>n$*vr. mi 
(omnm 924a ~ 929a n 1 ©&m 

JI 9 2 4 a ~ 9 2 9 a li s ^ 1 ©^tUI 9 1 7 a ~ 9 2 

2 a ilifflU— iMXTfcSo HEgSfctt, &l©igm^ 

©*g»4, n 2 ©a: y ^ v ?&&mz.tt<<xm 0 . 3 /i m 

BP*>8H6<£#T?0. 6Vmg««j|t5i^bfc 

[0 0 9 2] $^ 2JHI3ltKft*.T« OnmO 
20 tri/ifT.'rl/^ Klf 5 0 0 n m©T/l'$ = ^ A t V !) 
ay^4 (Al-Si) |& 3 0 nmOHkf^ 
vBISrJDUfcSJi 3 ««Hg h Vtc&&. Iicx-yf 
y^l©Il ©xyf UTtt, BCl 3 i 

C l 2 t0 2 i:Sr^^»wffl^ v -t*v-e*u©#;*Sft*jfc 
&6 5/1 0/5 (seem) t U (SW^T- 
—v?) t300W©RF (13. 5 6 MHz) fll^SrS 
AU 1 . 2 P a <OE.t)-e=i4A'W.<OW&\Z4 5 0W© 
RF (13. 5 6MHz) m^SrlSAU-CT'^X-vSr^ 
^Ltl 1 7S'©xyfy^SrffitfJ;<: i ^l©3iy 
so ^^H!.m<om2(D^yf->'^iknt Lttt, CF 4 t 

Cl 2 t0 2 tSrMv\ ^^©^^ittatkSr 2 5/2 
5/10 (s c cm) £ U (W^f 1 -^. !: 

t)2 0W©RF (13. 5 6MHz) m^JfcSAU 1 
Pa©ff^T?3^;VS©SSt5 0 0W©RF (13. 
5 6MHz) mt) *«A LXzf9 X-7 UT*<J 3 0 

SirLTJiBC l3tC l 2 Srffil/\ ^tl^ttO^ttft 
J£*2 0/'6 0 (s ccm) iU (K^^X- 
S?) »ZJ410 0W<ORF (13. 5 6MHz) l^^ft 
40 AU 1. 2 P a Off^Jt3-1';l'l©Sgt6 0 0W© 
RF (13. 5 6MHz) m^SrSALTT'^X^Sr^ 
^ L T x. y ^ >- Sr x. ft J; W 
[0 0 9 3] f-*>feft 

mi©K-fV^toSSrffoTp9 (d) ©^«§ 

hV<ftA 

^-vaA»T^itfSv\ -f*VK-5Tfe©*#ttK- 
Xi^l. 5 X 1 0l4 a t om s/cm^t U APiimS 
Sr60~l 00k e Vi UTtr 5<> nSSrM-^-rS^iffi 
^JTclStU-C, &§ll(fi)\a-tl) > (P) *fc»4JJt^ (A 
so s) Srffll^So ^©^. ^l©^m^R^2©^ 
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I9 24~92 Sftnm.-&tt t *~t :: b :; fWto7i?ik\Z.n-$'Z> 
-?*9tt£*). S B^WI^m 1 9 3 0- 

9 3 4;&SftM&$*VS„ ^l(D^fe?Bigc9 3 0~9 3 4 
Kttl X 1 0l6~i x 1 Ol7/cm3rojgarj&B-Cn!!J£ 

[0 0 9 41 I--?* h^e>^C5^^ 

5?* H *=> 4 5 -7 * > £ BfcS*1* fc SIOK-^*! 

[0095lftv^ @10 (a) ic^-f-J; 5 K 
IfrhteZiT** 9 3 5 — 9 3 7§rJ£j&U§2<OK-e 

STFT Sr^-rS^fls^O^^^/v^lB^Rt;^ 

IBftlHlK© n f-^^/VST F T .©— o£fl2jjfcT£¥£ft 

^^-efc«J. -^^^ 9 3 7ttiS^05TFTSr^i-5 

[00 9 6] 12© K— KV^flHSMMtS-f ^ K— 
:/jfecD3;#»i K— XJ-£r 1 . 5X10'5a toms/c 
m2£U *Pif«ffiSr6 0-1 0 0 k e Vt UT y V 

(P) SrK— ^2©^S19 2 

4 a - 9 2 9 a Sr^** 1 LT&¥#i«§k: : ^*'6 i feSI# 
jPiBftft-WfcJ&fc**!'*. ▼ 9 3 5-9 3 

7T?gfr;h,fcgiiat£tt^£*vfrv\ r5U, f 2ro 
^*e#)£Wgc9 3 8 — 9 4 0 t , ^3 cO>F*fife|B«c9 4 2 
I2©^5*6fet«9 3 8-9 4 OKIil 
X 1 020-1 X 1 021/ c m 3 ©&&«5B-CnS : £rf 5 t J M- *» 

[0 0 9 7] ^3O^*B#J|gl$«^l<0^«®^ 
i«?S2«5T*fi(fe®^cJ; t) <>ffi««K»ril**t. 1X1 
0 18~i X 1 0l9/cm3©jg«t5H-enSSrW-^i-5?F 

^-^-«-^t?fc6Bl<0»mS©gB^Srilig 

-Ctt. m3 0^«i®«i:[B)i:ffi«ffifflOfa«5rn-«l 40 
«H^. ^^ 9 3 6, 9 3 7-CS^tufcH 

&2<r>Y-vis?&m.x^i&to%m&mi®Zft 

1\ I10^t«9 4 4, 9 4 5t45. 

[0 0 9 8] Rlf^ Uv 5 ;* 9 3 5 — 

9 3 7£B?s£LfcSL grfcK U-^ h «b ft 2> * * 9 
4 6 — 9 4 8£7&&LTB)1 0 (B) IC^-f <fc 5 3 
(OK— ev^*&3£fT5. 

[0 0 9 9] igtbHSgK^T, ±K& K-^>y 

J;U4fcftSS£^£^5¥^#;iKpS^^£tt- f * » 
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i-ttm®7tm&mu&htc.m4 <d*&®>&®9 4 9 % 
9 5 oit/i 5 <D*mvDmt$.9 51, 952 

[0 10 0] tfc, I4©^«|!9 4 9 > 950C 
fi 1 x 1 o20~i x 1 02i/ cra 3oS«®iat?pp!Srf44- 

ft«l^9 4 9 t 9 5 0 »C|45fe<DlS-C y V (P.) #8* 
*P$ttfcm«c (n-p«) •Cfo5*s, pSSrM^-i-5^ 

mo7tm<D^m^<oi. b-z^ma^x^xm^, 

[0 1 0 1] ^5©^*6^tSJgc9 5 1, 9 5 214 

% 2 Q«)|||9 2 5 a Of-^-.« tfifc5®#fc:J&* 
§tv5t>WCfc«J, 1 X 1 0l9— 1 X 1 0 2 P/cm3©iSS 
®ffl^paSrf4-^i-5^iNe^7E^i6 J S«!)P$.ix5 «fc 5 t'i" 
3. m5(D^*fifeilfi«ci:i^tSfS«SH<otl« 

[0 10 2] U±.tiX<DJ:mx*tl j etl(0¥i&&m\Zn 

5. itfi9 2 4— 9 2 7liTET(E>'y-f h^Stfc 

a. sgm^i 9 2 8 i-tmmmz&^xj%&®M*i& 

*SJ§9 2 9 «M^I 

[0 10 3].^T?, «lS£ffi£S5ffe$de (ig^Ufc 
t % ) #Hife0ii-Cfi, ^X-tCVD&IcJ: 

9if50n mOK'fkV y => JBjfc" Ufc. ^Jf&, - 

<o -> y =j ^*^tsmm*^miz. ititmmm&k vxm 

^xi>&\\ 

[oio4] k^x. zh?fr<D¥&#m\zmvz*iit 

(RTA$) , S^ttYAGf-f-Sfclii+^l' 

— <oi^i*tvet> ±1^0 

[0 10 5] *fc, ±IEfil^kWB*icilfe 
[0106] *^-e».SMkSfl:->-y =»^JR*»6*ajui 

cO^P B ^iffeiit«9 5 SfcT-yX^CVDajK-fc!) 2 0 0 n 
m<Oj^$-CM^t5>. JS^^irLTS iH 4> N 2 0, 
NH 3 &U f H2Srffl''\ SSfia (IW^r-^) \ch 1 0 
0WCRF (1.3. 5 6 MHz) H^SrftAU *KW 
»c^(0ga/WT^®BE5r^p-f-S. f?M&a 
(3 0 0 — 5 5 0 < C-T?1~1 2t$ffl<Dm&m) SrtrV\ 
^•^«5r*^ki-2.xm^tr5. (010 (O) ; 

<oT.m*&i <omMf&um9 5 3»c-&*tv57Km»-«tf5 
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^SOG (Spin on Glass ; ^fSMMStitSO , BCB 

mi. 6Mm(DSOGK?rMt5c »° 
[0 10 7] -t LT» y-^BBi^9 2 Stcai-^^V^ 

s<-kLxm2<Dmm&&mi:*y°?>'-yviz'&. mm 

m (l§)^Lfci/\> Sr^s^^* 1 LTSBKO 

10 1 0 8] Al, Ti, Mo, W& 20 

®H<Z>*j-$H±. Al*fcttAgSr±^i:-r5«, 

5 5~9 6 0. y-Y htilM9 6 2, gS&Ei&|9 6 1#» 

[0 10 9] ^rbTv SMk^kvy 3^J»*»b^5S53 
roSrajfe^Sr^^X-^C Vnmz X 980 0nm<Ojp:$ 
mmtfXtVXS iH4x N2O. NHaR 
05H 2 4r^V\ Sfcfld (W^f-^) |Ct> 1 0 0 W£> 30 
RF (13.5 6MHz) m73«r&AU 

011 (a) \C7fi-tm3<D 

[0 110] r©Dflia^Sr¥«<ki-5fc«), CMPi 

[0111] t:-e, ?g 2 ©a raifii&jR -h ic us?* mc 

/fc-fSJ: b\z^*9%tefcttitiX\<\ *<o&. 
[0 1 12] ^x*Sr6fc*U m3 0DSR.llfe^ffiS«rCM 

wmmam. mmmm\ tws p *$\*. ga-^ws^cow 

CMPgaKJ:!) rfcft9\ B-WfcfcfC 

f*. WSJ»ffi6 0 0gf/cra2,WS^rai 2 Osec, Tb/Sp= 
4 0/4 0 bi-Z>c CMPW*7 y-lctt, #J;ttf, & so 
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iki/ y ^ t t# ktus y » - a K-> y * 

J:5l:CMP gEa©Sf£fc <fc 9 J£ 2 <r>M ffimim*®- 

[0 113] EliOSiat, nft^VgTFT9 0 
1. pft^aTFT9 0 2, nft^lTFT9 
0 3&G-tZmW}m&9 0 6t v nft^iTFTA^ 
W5IHTFT9 0 4, #^*9 0 5 irSr*-T5® 
fHgB9 0 7£|s]-g«±Kmi-Sr i#-T?#£ 0 (m 
11 (b) ) #?3iNB*'p-ef±rcOJ;5ft&««:«H±T 

[0 114] Z\frb<DTFT 9 0 1~9 0 3 SrjUjfi^ 
^fr-STv':? b Wv^^JslgS,. •;/ 7 7 ESS, \s<<A> 9 s 

]&j$.1rtit£X\,\ MZ.t£. CMOS®&*M&1rzm& 
IcttU nft^/vST FT90 lip ^-V^V'SlT F T 
9 0 2 ^tBffiW^i^UT^-t-irtf X\>\ 
[0 115] lEi&mJEiSiiSVv^y^TEK^tt. 

^/VST F T 9 0 3 (Dfflt&m UTV^S. 
[0 116] miW4^ftff5ti:$H5liI?SJ-tt. 
GOLDfll5tt?fc2)n^^^.>'VS!TFT9 0 1 (DflUtiS 

[0 117] *?8P^cD^^«^Si^ft^^5i 
[0 1 18] CH;6£0!J2) 3S»^^^STFTIc:*3^T 

mm\B\&Mtmm&kxmm®m&m*ztc)i>. * 

[oii9]0i2 \c*n&&\<omm<Dmffiw*jfr$-. 
mmmm^i 2 0 1 wibimhtfti 20 3-120 

6, I$ail 2 0 2©iiTFT1208, 1 209T 
I0 1201B12 (i)lt, SSI ©^13*6^181 1 2 2 

y-^E«l, k u-f >-sng, 1222 &Sot 

IB 1 ©^R3ite^±IC^7 X? C D VffilC XK)%2 <OM 

rtitmmi 2 2 3 sr^tfcttfliroiiiTfcs. 

[0121] ^r©^:, CMP^e»-J:5WSSrtTV\ ^ 

-^^a/i^2©SK*fejitig^#?, <> -t lt, mi 2 

(b) ic^i-iMc. Jg2^ra*fe8:)8ll 2 2 3±»cii. 
HiSmffil 2 2 4iSM$ht^5. ^*5®^m@l 2 
2 4l±m2SK*fe^l 2 2 3 KMf&Ztlti h 

[0122J ^*m^Jo«t b \z*&wn*Mfrmw.<»te 



1*7 on 
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h V s: -EH SrS »t 5 ^ t tt < . ¥ ate b S 

[0123] (sijs^j 3 ] *nmwx-te. nfa&i i ^ 

-5. UMHfcttBl 3fcfflv>S. 
[01241 *1\ JDfctt 1 W*v\ 011 ©tiw7 

^by**X«±£EfiJ&£^J*b7fc'^&S£tT 
5o ftja» #H*«-CttEl*lKfc»riW"aMfc, T*y 

*K:»lfcbfc. *fc, t£:|*©*^-irtctt;LT. 
* fr£ff£9lclMi bT t><t ir \ 
[0 12 5] atftXKSrfl!*-*"*. w<o*f[filS 

[0 12 6] -t b"C, B*»fc«blillft«s»<a*HfcT 

[0127] r 5 bTW&ih/fc***^-^©*!** 
01 3 0D±ffiElSr^V>TSiPJ-t-5>. 

10128) 7?T-f^F y ^^Sffil 3 0 1 WPife 
Ktt. @^$B 1 3 0 4 aHEII*rvO*4. Pi^gS 1 3 0 

3-MueftlslR 1 3 0 2 asffif^ntv^. 1 3 0 

#tMB9b@K 1 3 0 3#eilSivCV*3. *2Rlfc«fc*K 
Lfc«T»»i, y-f hflUMMHttlllMU 3 0 3ttW*»fc 

««tt^»K»«i**f*r%*.*i» Hi 3lc*bfc.fc6# 
[0 1 2 9] fcSEi&EK— ©(I f©A^li- ^ 



/W^y V (Flexible Print Circuit : F P C) 1 

3 0 5d>&?Tfc*u3. F PC 1 3 0 5tt, £& 1 3 0 1 
©Bffj£©#M*^E1tt£ftfcEifcfc8t-5J:5fc» SW 

111 3 0 9£J&£bfc&. Jl^ttJUWR^Sr^LTfiE 

[0 13 0] ffifbHlftglS. flB*gB<OjS22fc:B:, StS^JS 

— %<D*?*v7 (SSI 3 0 1 ir*H6lS«l 306t© 
f£im tfto&WI-C, ttAMS 3 0 6 fl£ *) fttt 

/vSfll 3 0 7*S&<ft$*t-CVfcV' l Sl# 

*. 

[0 13 1] ii-ett^-COJB»iail*:**[±K 
JlirVCt>Jcv\ agtttttli* 306« l »t«BMi« 2 i i 
[0 13 2] *Hlfe^lcJ:5^, ^-icWffcS^dK 

[0 13 3] CHife^J4) #**9§tt. #JfEi85UDEa&& 

^^^■^ (OLED : Organic Light Emitting Devic 
e) t>*JJB-C# 5 5* 

30 [0 13 4] OLEDIi, m©SrJP^2)wi:-C^-t-'5 
^V^^jz-fe^^ (Electroluminescence) i*4#S>lT/& : fr 

tc *3 »t 5 5 y * ^ »* v — fiJSSbig^^A^ h SJ£ 

3t»Stt> ±iEbfc5IJfew5*>©. v^-ftti*-*©** 

40 [0 13 5] *BJ»IB*-Cfi, OLEDWigtH 

o l e d it. t&m/&%M/fe& &mizf&m a frtz.m& 

H3te/lS^. Rg«/iE?LaAe/IB3tS/S : ? : «ai 

[01361014 (A) 14. OLEDirttit^ 
so -/K l^SELtv/a-yl'OJblB, 014 (B) 
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14014 (A) &A-A'-rSJWrL.fc»rffilI|-C;fc5. *fe 
^*BB**-t-5SSl 4 00 (0J;Lf4\ #7*S«, *S 

191 402, y-^«siEi!jiHi?si 40 i; RXJ-fj h 

[0137] Jfc, 1418 t±Z/—ji># > 14 19 f4{fc 
mmxh>). DLCIKSrfiJffli-?.. BXtttt £OTeibia 

KgBf4v—^*t 1 4 1 8X'mt>ti, zvis—frmi&m 

B9 1 9X&t>tvX\,^5 0 S»WSrffl^T*/< 
-*tl 4 2 0 -e*Tlt$ttTV^ o 1 4 2 0 £ L 

V^*5iB^CDa*t-C{ ) J;V\ #/<-*tl4 20 

4 /vAfto t> © x $> o T J; v \ f»^7J * if J: 5 3! 
fl^cffihtafc**^— $ti 4 2 0I4&K1 4 0 0 

<, #0«£0m4, U-^K^?^. h?£4iffc«fc»5E!i 4 
xc^mmK (f^-io/iin) $<b 
KJpiUTSfcj&aU 14 2 1 as^g-c^sifflgB (St3 5 0 
~2 0 0/xm) Sr^-f-^rt^SSL^o #ffi 

[oi3 8i rr-cttia^bjfcv^, m^^&m 

5P3^Mi«ti¥tfttSR<B3t^ia!SrS«l 4 0 0±(^K 

[0139] 4*5, 1 408 (4y-^fiO|gK)lHl?S 140 
l&T/y-l' hflflWiillHlK 1 4 0 3^A7J$ix5«-g-Sre 

(7U*i^^y S'Mf— *y h) 1409i^ff 
^-m#^Ds/^{g#=SrS^®5o #HJ£0>I<D3§ 

■efeoTU<> t*f^m#i4x ^*/Mf oTt> 

F PC UMH^ix-Ct^t^, rcOFPC»Cf47»l) ^ 
hS2««« (PWB) *5&!JttCt<b*vrvvCt>&V\, * 

Zi>-£tJi>(D±-fZ> 9 mb^iii^^lBKiiHigS 
t l^-StS±tc«i«t/j:*S(iH]SS (y-*y, cpu, =>^ 

T, CPU, D/A=i>v<-* 

I C^^7*S-, COG (chip on glass) # 
it^T A B (tape automated bonding) 7Jxt J ? > !7'(' 
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[0 14 0] Wc, »fB5«3tlCov^H 1 4 (B) 

ifii4 o o ±\ct$>mm i 4 i oasfw 
?>tu, imhri 4 i o<D±j5\a±mmn9 o 2, y-c h 

<SIIBS>|218& 9 0 3 d5^J*$KT*3 9 , mmU 1 4 0 2 f4 
1 4 12 Sr-&tf«fc<OH»»- i 

4 1 1 (D^-SrEl^Lfc. *fc, <7V HSI£gfi|H]?§ 1 4 0 
io 3f4n^-y^l'S!TFT 1 4 1 3 i: p^-r^MSTFT 
14 1 4 k*mfr&t>-&1tCMOS\s}&&m\,^XMf&2 

[0141] rirfcOTFT (1411, 1413, 1 
4 1 4£-gtr) 14, ±IEIIliMl<Dn^-t^S!TF 
T, ±fEHi£0iJl ©p^-v^^MTFTIC^oT^SSi- 
tv«J;V\ 4*5, rrttthy^ HSTFTSrfflt^ 
fcflJSr^ T F T©«igtC|5R^$ *vf , • 2 

20 [0142] mfe<OT F TW^i2i^±^ite^lg[Sr^ 

»t5„ *llK^*5v^T, mmm<otfnt LT^^stfe^ 

T^yA- (®^ttT^ y^Sr-^tf) , BCB (^W-> 
5. ifft^lKcOteW^i: UT(±, AINxOyT 

tf, Sfl2T^*=.^A (A 1 N) ^— 7*3/ HSrffiV\ 7" 

(A 1 NxOy"C/Tcfil5i) {4, g^Sr2. 5atm 
%~4 7. 5 a t m%-gtfJg-Cfe •? , 
7^v^f5: t^-C#'-5S&*»cJqx, fKVB^1±^i8i< 

iSSSr^LTl''?). APX.T, TA*y^|| J ^T>'i'*y±S 
[0 14 3] ^(O^, Jfe^tc^P^Sr^L, 
(-APxS^ir^TtS. 4*J, m#^i*,-^jpfe5^ 

t49. *3iHti>©»**«Ti-a*rH : --r*<» 

±D^^J?>, CMPfe»wi54aStt*8l'fk'&«JS^L 
Tt&-4mi?4r*P^i i t> 5 Bit-*5V^T t^^tt^rlS] 

^^lt/<^ 1415i 

[0144] wmmmzt&mk l, ELi^igi 
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01 5lc*(O-0iJ&7jH\ ft*5, ±ffi0lip)— T*#> 

[0145] 0 1 5 LfcllfraDflljgKlo^-C&lTlwtft 
StS 1 5 0 0 t LXtt, # 7 ^Sfci^^S* 

Stgl 5 0 0±»C*fe&J8ll 5 1 otmvbh,. 
Ife&ffill 5 l 0 Ji^td ttMiftmi 1 5 o 2, y-f MRHB 
KJ08S 1 5 0 3 *s»rit$*b-C*l 0 . KXftB 1 5 0 2 »4S 
«£*IWaTFT 1 5 11 ttOKW^CWttClW. 
$ixfcH^m@ 15 12 *r£tr*Bc©«*fc J: 9 «J** 
4*:. y-f hflUHMMftl. 5 0 attn*-**/^ 
TFT 1 5 1 3 tpf^/HTFT 15 14 iSrH* 

[0 14 6] HXMl 5 1 2BOLEC©Hit LT 
«igi"5. Hl^a^l 5 1 2<Dm&\ZttJ<^9 1 

5 1 5W^, H^«®1 5 1 2JtKttELJf 1 5 
1 6*iJ;tfOLEDWfig@l 5 1 7.3tSXMt£^«. 

[0147] |§@ 1517 t LT 

WM6U 8NWEII1 5 0 8SrS*UXFPC 1 509 
fc**ttte*«**l/C^*. IMtffl 5 0 2S 

l*y-f htiOJ££)[II& 1 5 0 3^-&*H5^^li^T|^@ 
15 17, ->-/^l 5 1 8, %.XM&mmi 5 1 9-CS 

fefuTV**. *x-Wl 5 2 0i:S«i 5 dot- 
9 -^fr-frfc,, tfX-WciiliggBSrg? 

tt, sa&ai 1521 fc^e-fa. 

[0148] fc*5, 1 5 1 8 t LTI±, -C# 5 

<D#*f*l,l/\, A*l 5 1 8Gfc-C#'Stftfrfc 

[0 14 9] *fc, 01 5 "CI*. V9K«tttrKS2: U 
ELjfiB§;|g£«Jf Lfcfc«>, 383fc:frfltt01 
5k*<Djifa 1 -3 T V * 5. 

[0150] * r-mia^L&v^ flii^5-&JB 

%AWQ&t?^ t&KCfc*t-, ttffiSSS (1/4*) 

—*t.l 5 2 0_hKl§:ttTt>.fci/\, 
[0151] ±fE*«3S7t5ii^£(Sxfc&#*7j^8«> 

f*Jtt if t. <b £ t> *><^ X h £ ^ \ 
[0152] ft*;, ^Htfi^lttllJSCRJ 1 St/HmtfiJ 2 t 

[0 15 3] ?fc«?-gBi: LTtt, E Lf^ A 

ffW^7, r^^>7, 3ISB$i9tttt 



X^Ht^** (CD) , V— f—*f<<*9 (S^iS 
^) (LD) XttfW/Uff**-^ (DVD) « 

#J£01 8 1'^-fo 
[0 1541018 (A) li^gft-i)*), g#2 0 
0 1 , %ft i$2 0 0 2, S*g&2 0 0 3 < *f — U 
2 004. ff*A*a : f2 00 5*?£-£tf. 
io «fc»){£g{L*:3g#ga»i, Sc^gB2 0 0 3\zm^^t 

fcfc/V^7^ hM^<, SSSS^SJ: 9 fc3*^ 

.[01551018 (B) tt^^^^^V*^7-CS> 
0_» *^2 10 1, X9A2'1 02, S«§B2 10 3, 
SfcfME— 2 10 4, ^S6^3tf- h 2 1 0 5, ~/>ry9 
- 2 1 0 6 ^Sr-^O. *ISPJ^ i 9 fESi UfclSTt^att 
20 *^gB2 1 0 2^rfflV^5r i*ST-$3. 

[01561018 (C) YM'*— yt^avtf 

a— *T*fc»), **220K g»2 2 0 2, **S6 2 
2 0 3, K 2 2 0 4 , ^gf^^K- F220 

5,^-YVT^>'/v!7^2 2 0 6^^tf„ 
J;9f^Mbfc^7tSStt*^2 2 03l:f^5ri:^ 

[0 15 7] 018 (D) H-tX-f^a yta- ^"Cfo 

*<*2 3 0 1, 3 0 2, Myf 2 30 

3, i#*-2 3 04, #^3K-h2 3 0 5^Sr^ 
30 tp 0 *58PJ »c «t U flsfl U fc583t^Stt*^S6 2 3 0 2 »d 

[oi58]0i8 (e) tt.&mt&*mz.it&%im<D 

W^W^S (A^WtcttDVDW^a) -efe9, * 

#2 4.0 1, fft24 0 2, ^gBA2 4 0 3, ^*gS 
B2404, RftKft (DVD^) BJ^-ii^ 2 4 0 
5, MM^*-24 0 6, ^f-*-gB2 4 0 7^§r^ 
tfc «*SBA 2 4 0 3 t±±k Vxm&ffi SSr*^ L-, * 
^S6B 2 4 0 4»i±t LTZTrMffSSriSt^-t-Sas, 
PJ»Cj:i9^$aLfc^7t^ai4r^b^*$6A, B24 0 
40 3, 2 4 0 4tfflV^r k&X$Z 0 /ifc, IB^flsSr 

[0159)018 (F) li^-^Sf -f^/W ■ 
('sy K-^^ybf-f^T'W) "Cfo9, *#2 5 0 
1, *^gB2 5 0 2, T-AS6 2 5 0 3 Srgtf,, 
lc:«J: 9^saL-fc^^art^$6 2 5 o 2»cfflt^it 

[01601018 (G) »ifx^*> 7T-&9, *# 
2 6 0 1, **^B 2602, g#:2603, 9Vmm.X 
so - h 2 6 0 4 , Vt^^iBU 2 6 0 5, §<t<£B 260 
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6. ^?fD-2 607, ^A^JSS 2 6 0 8, UM£=*- 
- 2 6 0 9 ^£"£tf. *38SH»C«fc 9 Lfc&ftggtt 
^£B2 6 0 2£fflb*&:i t4S-C#5". 

[oi6 i] : r. -em 1 s (h) nmmm-?h v , * 

#2 7-0 1, g#2 7 0 2' v *5%tt2 7 0 3, ^PAt) 
S52 7 0 4. ^ffl^jgS 2 7 0 5, m-2 7 0 6. 
fl-SBgi^- h 2 7 0 7 , TV-x^-2 7 0 8*|£-£tf 0 
*«WKJ:9.-^«bfc*3t*»4, *^2 7 0 3^ 
v^ri#f#5, &*s, &j%ft2 7 o 3 fiUferotf jS: 

10 16 2] ff*ft£*ttm*0B3UW£dSff < 

[0163] ±iEm^«*tt-r^^-^s/ f-^g 

AT V (tr—zfjVT-W) &£<z>*?MPJftfc9CT 
[0 1 6 4] a%SffttB%l*T^Sft£-#ra 

[0 16 5] «J:©*fc % *«WOfHtStfe*«V^Tff 
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[aswogti*] 

[0166] ^HO^ttSa®ttS£8c*ffll*S r 

[0 16 7] 
[0ffi©ffi**|ftW] 

[01] 4&HO¥Wt&a<offrifiBI. 
[02] *35W©^^iia©»fi50. 

m 3 1 *38w©^3M*ii«(o»fieEa. 
[05] ^*©^#sa©»fffi0. 

[06] «e*©«fS*fco^TjBI«bfc0. 

[07] *mm<nm&.*tm-tz>m* 

[08] *»WOflF»S6*^ov^Tjai3eLfc0. 
[09] *ttH»¥«tt£IK0{&£C8*n9Ji-S 

0. 

[010] **w©¥#ftsia<D^»xasriftwi-3 
0. 

[0i 1] *»w©aN»*»«©imra*ttMi-* ' 

00 

[012] «**#STFT©«36*1MW-3BI. 

[013] *&m<D*m#mm<D±ww. 

[014] #«9§©38ftg11©»rffi0. 
[015] #SS9i©3S3te£B©»rffi0. 
[016] **Wo«|«SrUlM-t-50 o 
[017] ^W<O«fi£5riaK-f-^0 <> 
[018] mft«*0-t« Sr^i-0 o 



[01] 



3 



101 
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[09] 




♦ f * * t r . f 





[Ell 31 



imi si 




tarn I x» 



hit H« (i to) mi 
I \ "ti EL|^ / nan y- Ht 




ffl 2003-1 631 94 (P2003- 1 631 94A) 



(20) 



[011] 




[gll 2] 
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(21) 

[HI 4] [E116] 




(B) 




(51) Int. CI. 7 MMB*. 
HO 1 L 21/336 

23/12 5 0 1 



F I 

H 0 1 L 29/78 



f-v-V (#%) 



6 2 7 A 
6 1 9 A 
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29/786 



21/88 



K 



F*-A(#3%) 2H092 GA59 JA25 JB58 MA0I NA19 
NA29 PA06 



5F033 GG04 HH08 HH11 HH17 HH18 
HH19 HH20 HH21HH33 JJ08 
JJ11 JJ17 JJ18 JJ19 JJ20 
JJ21 JJ33 KK04 MM08 MM13 
NN06 NN07 PP15 QQ09 QQ16 
QQ18 QQ25, QQ46 QQ47 QQ48 
RR04 RR08 RR21 RR22 RR26 
SS08 SS11 SS15 XX01 

5F110 AA26 BB02 BB04 CC02 CC08 
DD01 DD02 DD03 DD05 DD13 
DD14 DD15 DD17 EE01 EE02 
EE03 EE04 EE05 EE06 EE09 
EE14 EE15 EE23 FF02 FF04 
FF22 FF28 FF30 FF35 FF36 
GG01 GG02 GG13 GG25 GG43 
GG44 GG45 GG51 HJ01 HJ04 
HJ07 HJ12 HJ13 HJ23 HL01 
HL02 HL03 HL04 HL06 HL23 
HM15 NN03 NN22 NN23 NN24 
NN27 NN28 NN34 NN35 NN40 
NN47 NN72 PP01 PP02 PP03 
PP04 PP05 PP10 PP13 PP29 



3C058 



AA07 CA01 CB01 DA12 



PP34 QQ09 
QQ25 QQ28 



QQ11 QQ19 QQ24 
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